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OPENING REMARKS TO THE 54TH
SCIENTIFIC MEETING OF THE COLLEGE ON

PROBLEMS OF DRUG DEPENDENCE
K. F. Killam, Jr.

I bid you welcome to the 54th Annual Scientific Meeting of CPDD. This is a very special
occasion in as much as it is the first under the auspices of the College and it is a joint
meeting with INRC - the International Narcotics Research Conference. Drs. Mary
Jeanne Kreek and Martin W. Adler of CPDD joined with Drs. Huda Akil and Alan North
to put together the program.

The program melds the interests of the two groups on Tuesday and Wednesday. The
special interest of CPDD and its constituents are organized for the early part of the week,
and those of INRC for the latter part of the week.

For the College, this year has represented a year of “bootstrapping”. The conversion of
the committee formatted organization to an open membership college is well underway.
The Charter Fellows have been contacted with an excellent response. The Charter
Fellows include those persons who have previously served on the Committee or who
have been recipients of the Nathan B. Eddy Award. Those contacted are listed in the
current issue of Newsline and are posted in a list at the registration desk. This is
important information for those of you interested in joining the College in as much as the
Charter Fellows serve as the initial conduit to build the body of the College. I join with
the Charter Fellows in encouraging and welcoming you for membership.

The program of collaborative outreach to Eastern European countries, under the
leadership of Dr. Arthur Falek of CPDD and Dr. W. Lindblad of NIDA, is progressing
toward a meeting in Hungary during the next year. In addition, the program is
supporting six visiting scientists at this meeting: Drs. J. Rasz, H. Furgen-Baren, L.
Csemy, O. Burda, A. Borsodi and M. Krsiak. A warm welcome is extended on behalf
of the College.

Beginning this year, CPDD is formalizing a program to encourage the entrance of under-
represented groups into the field of substance abuse research and clinical service. A
committee, co-chaired by Drs. Jack Henningfield and Lawrence Brown, will be taking
the lead in formulating the program in this very important area.

In the policy and political arena, the College has been very active. As should be
expected, with the compromise format of the process - successes are tempered with non-
successes. Dr. William L. Dewey and Dr. Louis S. Harris have carried the heavy load.
The College and the field owe them a great deal of gratitude for their effort. Dr. Dewey
has taken the lead with respect to formulating and espousing the needs of the field. Dr.
Harris has taken the lead in presenting appropriate positions in the delicate matter of the
possible reorganization of ADAMHA and NIH. The College’s positions on both matters
have been advisory as to the structures and supports needed to consolidate the real
progress and to go forward in all aspects of substance abuse.

I would now like to recognize the contributions to the Committee and College of the
following retirees from the Board of Directors: Loretta Finnegan; Louis Harris; Donald
Jasinski; James Kulikowski; Jack Mendelson; Kenner Rice; Eric Simon and E. Leong
Way.
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As the retiring President, my personal thanks go to Dr. Martin W. Adler and his staff -
Marie Brown and Ellen Geller. It simply would not get done without them. In addition
special kudos go to Marilyn Waranch for her devotion and imagination. Finally, thanks
go to Fred Graefe who made some impossible things possible.

AFFILIATION:

Department of Pharmacology, University of California, School of Medicine, Davis, CA



TECHNOLOGY TRANSFER: KNOWLEDGE
FOR HELPING

E. M. JOHNSON

Thank you and good morning! It is a special pleasure to have the opportunity of
addressing this meeting of the College on Problems of Drug Dependence. I feel that I
know many of you from my years in NIDA and as the Director of the Office for
Substance Abuse Prevention.

I come before you today in my role as the Acting Administrator of ADAMHA and
want to share with you my observations from that perspective. I will bring to you a
concern that has evolved over the years that I might not otherwise share, were it not
for the fact that I know of your dedication to research and to its application.

I have an enormous appreciation of the significant contributions that the research
community has made, and is making, to the advancement of knowledge in the
addictions. You have given us new insights into fundamental questions about how
the brain works and the etiology of disorders.

The area of applied science has brought us new medications and new understandings
of interventions on an individual, group and community level---to name just a very
few of the enormous range of contributions that have been made.

The current level of excitement in the research community portends the promise of
continued accomplishments. But what are we to do with this knowledge?

It is increasingly evident that a gap exists in the transfer of knowledge from
laboratories and academic settings into the communities where problems exist and
need to be addressed. Likewise the research community has been slow to embrace
some of the more complex social problems that do not lend themselves to the usual
research methodologies.

While such global statements are risky to make, I make them more as a challenge to
the entire public health field than as an indictment of the College. How can we find
the means to improve technology transfer, and the translation of community problems
into research agendas?

We must find ways to improve information dissemination. How can we devise the
means to carry out research and facilitate the dissemination of what is learned in the
most rapid and effective means possible so that the practitioner can understand and
incorporate findings?

Can new methodologies or approaches to research be developed? Can new
partnerships for research be developed? Can prevention research find its place in the
current climate of emphases on molecular biology? The fact of the matter is that I am
optimistic about all of these possibilities.



As the Acting Administrator of ADAMHA and as an individual who has gained over
the past 20 years a broad perspective on the activities of the NIMH, NIDA, and OSAP
from having worked in those agencies, I see some creative opportunities to stimulate
the very types of interchange and development that I am suggesting.

Why do we need to do this? From the ADAMHA perspective, it is evident that the
problems we face today require an appreciation of the complexity of the interactions
in communities that cannot be duplicated in laboratory settings.

Research findings need to be applicable to the problems as they are seen in the
community---whether it be in the area of preventing HIV transmission, the curbing of
youth violence, or decreasing the victimization of children and women. All of these
problems, as you know, are often associated with substance use and abuse.

The extensive knowledge development that has come from the work of the NIMH,
NIDA, and NIAAA has furthered our understanding of risk factors, protective factors,
individual differences, and mediating factors. However, when we are faced with
dealing with violence in communities or gaining compliance with treatment for HIV-
infected substance abusers, we are less than successful. These types of frustrating
problems must be addressed or we run the risk of having our most valuable
contributions invalidated.

Too often we are not passing the test---“What works?” Increasingly, it is this test that
must be passed in order to secure funding in both the Federal and non-Federal arenas.

An additional challenge from the ADAMHA perspective, and I believe also from my
knowledge of the foundation perspective, is the increasing sense that research in the
areas in which we are concerned must be tied to interventions.

The development of research programs in substance abuse that relate to prevention, in
the absence of intervention, are harder to justify in this very difficult fiscal climate.
This does not mean that prevention is any less important---far from it.

As many of you know I have been a staunch supporter of prevention research and
prevention efforts in general, but the “What works” criteria forces us into translating
more theoretical constructs to real life settings. Shifts in dollars over the past few
years have underscored this trend.

I have been heartened by the recent recognition on the part of the public health
service that, when it comes to complex medical problems with a significant
behavioral component, ADAMHA is recognized for its capabilities of mounting
programs that can be effective.

Most recently we have been given responsibility for pursuing a major increase in
efforts to reach HIV-infected injecting substance abusers and their partners.

This initiative is made possible by the demonstrated capability of drug treatment
programs to reach and retain injecting drug users. This provides a means to build a
program that will demonstrate potentially more effective means for accomplishing
HIV testing, counselling, and the involvement of partners who may be at risk.

This initiative would not be possible if the research community had not worked on the
means for enhancing drug treatment. The future holds even more promise with the



development of new medications for drug treatment, additional strategies for relapse
prevention, and a refinement of our diagnostic capabilities.

Similarly, in the area of violence, the significant contributions in the understanding of
risk factors and protective factors will allow ADAMHA programs to play a
significant role in the development of new initiatives to address violence in the
community. An example of an already operative aspect of this approach is in the
High-risk Youth Demonstration Grant Program of OSAP.

This increasingly sophisticated program now actively seeks to infuse its programs
with the latest research on the contribution of conduct disorder and substance abuse to
the evolution and support of violence and to attempt to understand the ways in which
to prevent it.

For example, the community, as a laboratory, shows us that church, schools, the
family, and peers all can influence outcome in those viewed as being most at risk. We
have much to learn.

The future holds great promise for basic research on brain functioning to pinpoint
ever more precisely predisposing conditions that might be remediated in newer ways
through behavioral techniques, medications or the manipulation of environments.

Demonstration programs have for the longest time supported evaluation as a key
means for ascertaining what works. Sophisticated evaluation that takes into account
the determination of proper and complete baseline data and has appropriate measures
can advance our understanding of what works.

Many individuals with research interests have become involved in the evaluation
efforts supported by the OSAP and OTI demonstration grant programs. The support
offered for the evaluation of these programs has often laid the groundwork for further
research or helped to answer questions about the applicability of techniques
developed in other areas of investigation.

This is a legitimate use of the substantial financial resources devoted to the evaluation
of ADAMHA programs. | invite you to participate in these activities. Increasingly,
though, we are needing to find additional strategies.

While we have made strides in knowledge development in community settings and
identified strategies that may hold promise for integrating research and services, we
must also look at additional research strategies for answering that ever critical
question of “What works.”

The concept to be embraced in this endeavor is not new; we are in fact going back to
the 1940’s and the concept of “action research.” Action research for those of you too
young to remember is an interactive partnership between practitioners and
researchers---information sharing to help improve the effectiveness of social
programs.

By soliciting the participation of those individuals served by the program, researchers
and community members work together to develop evaluation mechanisms, provide
feedback, and disseminate gathered information. Multi-disciplinary in its approach,
action research “plants the seeds” for systemic change in the incidence/prevalence of
alcoholism, drug abuse, and mental illness.



ADAMHA has begun to use action research in the evaluation of its ADM prevention
and treatment programs. In OSAP’s National Training System (NTS) evaluation, an
action research approach has been adopted. During the evaluation, target groups
participate in event monitoring/tracking, outcome/impact analysis, and feedback
analysis.

Evaluation results, and the input of those served, are then used to revise the content of
trainings; the types of training and technical assistance offered; and the delivery of
services. A primary intent of the national training system evaluation is to enable
service recipients and other community representatives to understand the
options/strategies available to them and to respond to the issues being faced.

Instead of simply asking if the program has achieved some desired impact, the NTS
evaluation attempts to answer a dual-fold question: how does the training and/or
technical assistance enable/affect the actions of the recipient? And how does the
recipient’s actions impact upon the community? An action research model will also
be used to evaluate our new HIV prevention/intervention initiative.

This action research approach is also being used for OTI’s Campus Treatment
Demonstration Programs. The term “campus” means a setting where several
providers, sharing certain common resources (such as intake and assessment, medical
services, drug testing, etc.), deliver residential treatment services for drug abuse. The
campus model presents researchers with a unique opportunity, that of being able to
study five different treatment models under one “roof.”

Its goals include evaluating the efficacy and efficiency of alternative approaches to
treatment using scientifically valid methods of comparison; determining whether
increased medical and psychological services can increase retention in residential
treatment; and providing an effective approach to the provision of medical services to
HIV-positive addicts, pregnant women, and female addicts with children.

The attainment of these goals will be measured through an evaluation that is being
conducted by NIDA. A series of interrelated studies will be used to evaluate the
campus projects and will be designed to test hypotheses related to self-selection bias,
retention and dropout, duration of treatment, and impact of shared facilities and
services. In the latter stages of the project, NIDA plans to test specific treatment
delivery models comparing different approaches to residential treatment.

What of the future for research within ADAMHA, especially as it relates to the multi-
faceted problem of substance abuse? As many of you know, reorganization of
ADAMHA is being considered by Congress.

As presently conceived, the reorganization would see the NIMH, NIDA, and NIAAA
move to NIH as three intact individual entities, with the substantial portions of their
research portfolios. The institutes would retain the authorities necessary to continue
their research, and, for a period of four years, would be allowed to use their existing
peer review and advisory council systems.

Concomitantly, the merging of NIMH, NIDA, and/or NIAAA with each other or with
any other NIH institute would be prohibited for a period of 5 years. Each institute
would retain its direct budget authority and be required to spend at least 15 percent of
its research funds on services-related research.



In addition, the pending legislation would create an Associate Director for Prevention
in each of the three institutes, and an Office of AIDS at NIDA and NIMH. NIDA
would also be given a new authority with an appropriation of $85 million in fiscal
year 1993 for medications development.

Further, the reorganization would enhance services delivery and strengthen federal
government leadership in the ADM service area. The new agency would be named
SAMHSA---Substance Abuse Mental Health Services Administration. And while
this new agency would have a focus on services development, it will both have a
mandate and a commitment to the support and integration of research into those
initiatives. SAMHSA will foster and maintain strong linkages to the institutes and
develop the needed mechanisms for technology transfer.

The same mechanisms that have existed in the past for collaboration in the funding of
programs having relevance for service, such as the NIMH prevention of conduct
disorder research that has been partially supported by OSAP, can be supported by
SAMHSA. The findings from that research can be incorporated into the clinical
programs supported by the new agency.

The same is certainly true of the very relevant research in medications development,
risk factor identification, epidemiology, and general psychosocial research that is
supported by the institutes.

Likewise, the clinical programs of SAMHSA can provide the community “laboratory”
for the institutes to test their findings in real life settings. Hopefully, SAMHSA will
stimulate the institutes and other science organizations to explore new clinically
relevant questions. Every effort will be made to coordinate the programs of
SAMHSA and the institutes.

In addition to the reorganization of the agency, ADAMHA’s reauthorization
legislation requires several studies to be carried out. These include:

1. An Institute of Medicine (IOM) study on the role of the private sector in
medications development;

2. An NIMH study to examine barriers to insurance coverage of mental illness and
substance abuse;

3. A Center for Mental Health Services study to evaluate the most effective ways
to provide mental health services in correctional facilities;

4. A study by the Secretary of DHHS on the prevalence of fetal alcohol syndrome
and fetal alcohol effects in the U.S,;

5. A National Academy of Sciences study on the effectiveness of distribution of
sterile needles and bleach for the prevention of acquired immune deficiency
syndrome (AIDS); and

6. A SAMHSA report on the barriers to insurance coverage for ADM disorders.
A corollary issue---that of improvements in the quality and rigor of health services

research, including evaluations of prevention and treatment services---is an essential
element in efforts to improve the drug treatment system.



NIMH, NIDA, and NIAAA will continue to conduct rigorous services research
programs in coordination with SAMHSA, as well as controlled trials of new treatment
strategies and their delivery systems.

Elements of a broadly defined services research component will remain in each
agency, as demonstrated by the requirement that each institute dedicate at least 15
percent of its research funds to areas related to services research. There is a
possibility that SAMHSA will be given the responsibility for conducting services
systems assessments to help inform and direct the delivery of treatment and
prevention services.

SAMHSA will retain responsibility for disseminating evaluation findings to the
services field and will undertake community-based replication of proven models.

When they transfer to the NIH, NIDA and the other research institutes will continue
undiminished in their ability to pursue the kinds of broader research needed to
improve understanding of the nature of drug dependence, and in fact, will be
enhanced the ability of NIDA and other institute investigators to interact with NIH
research in other institutes, centers, and divisions, that also have behavior and
prevention research experience.

In conclusion, I hope this opportunity to speak with you will be the beginning of a
dialogue that will enable us to forge an even more improved method of bringing the
research and services community into as close a working relationship as possible. I
truly believe that neither enterprise will fare well in the future in the absence of the
other.

Our common interest in finding solutions to problems will hopefully bond us in a
strong and vital partnership to expand knowledge and provide the best services
possible for those in need.

AFFILIATION:

Alcohol, Drug Abuse and Mental Health Administration
Parklawn Building, 5600 Fishers Lane, Room 12-105
Rockville, Maryland 20857



The National Institute on Drug Abuse 1992
-- Focus on the Future: A Steadfast

Commitment to Research
Richard A. Millstein

It is indeed a pleasure and a privilege for me to have this opportunity to address the
College on Problems of Drug Dependence (CPDD) -- the oldest and most prestigious
society in the United States concerned with the problem of drug abuse. In addition to the
many other functions of the College, this meeting, the 54th in an annual series, provides
both a showcase of our accomplishments within the field of drug abuse research and a
vital forum for the exchange of information which stimulates new and innovative research.
I understand there are some 800 of us in attendance at this meeting -- 800! -- further
evidence of the vitality and vibrancy and vigor of our field.

I have been looking forward to meeting as many of you as I can and to participating in and
learning from these presentations and symposia -- because the more I know and learn the
better I can advocate and be a stronger voice within the Federal government for drug abuse
research. One cannot help but be impressed, and perhaps somewhat overwhelmed, by the
diversity and range of research to be presented -- from the molecular, biological and
behavioral to the clinical, epidemiologic, and ethnographic. But on second thought, such
diversity and range demonstrates an accurate and necessary spectrum of research on the
complex social, biomedical, and behavioral problems that underlie drug addiction.
Advances in these areas have provided -- and will continue to provide -- us with the
knowledge that increasingly promises to allow us to significantly reduce drug abuse and
dependence and its consequences. And the rate of these advances has been catalyzed by
the dramatic increases in NIDA funding over the last half-decade --years, I might add,
which coincide with the tenure of my friend and colleague, Bob Schuster. I know that at
last year’s meeting he -- with tongue firmly in cheek -- took full responsibility for the
increases in NIDA’s funding that overlapped his years as Director. But let me say with
sincerity how much NIDA, the research fields -- and the treatment and prevention of drug
addiction -- have benefited from his stewardship.

This morning I would like to give you a status report on the Institute, share with you some
of the significant events of the past year that have impacted or will impact NIDA, and then
give you my sense of where NIDA and drug abuse research are going in the future. My
working title for this talk was “Focus on the Future: A Steadfast Commitment to
Research”. One thing I would like for everyone to take home from this meeting is an
understanding that in spite of reorganization, in spite of budget disappointments, and in
spite of cost-containment policies which requite us to limit increases on grant awards,
NIDA is now positioned to support research as it has never been before. We have the
largest budget in our history; we are supporting more grants, contracts, and intramural
research projects than ever before; and all indications are that we are entering a period of
budget stability which will allow us, for the first time, to realistically and strategically plan
for the future. It is the future that I want to spend most of my time discussing with you
today; but first let me retrace some of the recent events which arc shaping that future, and
perhaps give some of you a justifiable feeling of deja vu.



REORGANIZATION

This time last year it seemed a near certainty -- that ADAMHA was on the brink of a major
reorganization which would separate its research and services components. MDA,
NIAAA and NIMH were soon to join the NIH as separate research institutes, and the
services components -- OSAP, OTI, and a to-be-formed Mental Health Services
organization -- would comprise the new ADAMHSA -- the Alcohol, Drug Abuse and
Mental Health Services Administration. Now, one year later, after several fitful starts and
stops, we remain on that brink - only this time the ADAMHSA is a SAMHSA. The bill
has been passed by the Senate and awaits consideration by the House and appears, by
most observers, to be finally nearing resolution.

Dr. Johnson has described the major provisions of the reorganization. The question is,
“what does it mean?” For NIDA, on a narrow level, it means transfer of some of our
services-related activities, primarily those involved in the collection of data on the
treatment services system. But on a broader level it will also mean a significant
enhancement and expansion of the growing relationships we have developed in recent
years with many of the Institutes within the NIH. We know NIH; and NIH knows us; and
that is good. We have always had relationships with NIH. Most recently, these have
included a variety of intramural and extramural activities at NIH, including the accrual of
injecting drug users into HIV therapeutics and AIDS vaccine clinical trials with the
National Institute of Allergy and Infectious Diseases (NIAID); neonatal and infant health
programs with the National Institute of Child Health and Human Development (NICHD);
pain and analgesia work with the National Institute of Dental Research (NIDR); and
anabolic steroid research with a number of NIH institutes. So whether at NIH or
ADAMHA, drug abuse research will fare well. NIDA -- and the field’s -- direction and
momentum are on the right track. And the reorganization has made us more aware of the
links between research and practice, links which, perhaps paradoxically, the talk of
reorganization has helped to strengthen. In NIH, and cooperatively with SAMHSA,
NIDA will maintain -- and expand -- the progress we have made in fulfilling our research
mission in the service of the improvement of the nation’s public health. The critical
importance now is to grasp this opportunity and challenge for a strengthened scientific
foundation that, as in the past, will continue to undergird and justify the prevention and
treatment programs of OSAR and OTI. And it is those service organizations -- and,
through them, prevention professionals and treatment practitioners -- who, by utilizing the
findings of our research, keep our science relevant. I am committed to ensuring the
maintenance and strengthening of the essential connection between research and practice.
It is a major thematic priority for the Institute.

Fortunately, the political debate surrounding our future organizational ties has done
nothing to impede the progress of our research and planning processes. Rather, it has
given us occasion to reflect on the characteristics that make NIDA unique and the methods
we can most effectively utilize to strengthen the foundation on which NIDA’s successful
programs have been built. I think we have a unique opportunity -- and responsibility -- to
move forward aggressively to identify and deliver more effective prevention and treatment
technologies and to increase the capacity to turn research findings into practice.

As the Federal agency responsible for leading and directing the Nation’s drug abuse
research program, NIDA has been the primary force behind many advances in the field,
funding an estimated 88% of all research on drug abuse in this country. Since 1986,
NIDA’s budget has increased five-fold -- from $85 million to more than $400 million in
1992 -- allowing the diversity of NIDA’s programs to increase accordingly

-- expanding into new areas such as drug abuse related AIDS and HIV infection. The
Institute also has extended its research to include such areas as medications development,
maternal and fetal effects, anabolic steroids, and drugs in the workplace. As we move to
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the NIH I remain committed not only to maintaining the direction and momentum that are
well underway, but to enhancing and expanding this vital and vibrant national research
enterprise.

Today, the Institute’s scientific activities are based on a strong programmatic mix of
intramural programs, research project grants -- which remain the primary and fundamental
mechanism of research support -- as well as research and development contracts and
cooperative agreements. Allocation of this year’s research budget was divided
approximately equally between the basic biomedical and neuro-behavioral research
portfolio and for prevention, treatment, and epidemiology research. This represents the
culmination of a planned change of some years in the making, from a balance that was
approximately 2/1 to 1/1. Happily, the five-fold NIDA budget increase over that last half
dozen years has allowed this greater attention to prevention, treatment, and epidemiology
research to occur while allowing concurrent growth in our basic biomedical and behavioral
research program. Now we -- like most of the country -- have entered a new era of
economic and budgetary realities. For NIDA, this represents a period of stabilization that
brings with it challenges as well as opportunities.

The coming years will hopefully enable us to work from this stable foundation to
effectively maintain our base of programs and to target research toward emerging areas of
need and opportunity. Our overriding objective throughout this period of stabilization will
be to assure the continued vitality and strength of the Institute’s programs as they have
been shaped in response to the revolutions in neurobiology, molecular medicine, and
biobehavioral and psychosocial research and to value the contributions of the biological,
behavioral, and social mechanisms involved in drug addiction and the various perspectives
brought to bear in the analysis of the problem.

LEADERSHIP

The process for filling the vacancy of Institute Director is well underway. The formal
vacancy announcement, issued in late March, is being published in a wide variety of
journals and will remain open until July 2. A committee of experts appointed by Dr.
Goodwin to facilitate this search process will review the applications of those candidates
deemed by ADAMHA personnel to meet the minimum qualifications set forth. It is
anticipated that by October, the Qualifications Review Board, comprised of the search
committee members and several other NIH Institute Directors, will determine which of the
applicants are most highly qualified, conduct interviews with these individuals and
forward the results to the selecting official. Once formulated, the selecting official’s
recommendation will be sent to the Assistant Secretary for Health and then to the Secretary
of Health and Human Services for concurrence. In the most optimistic of scenarios, we
could potentially have a permanent NIDA Director in place somewhere between November
and January.

I would also like to make special mention of Secretary Sullivan’s approval of my request
to name Dr. Marvin Snyder as Acting Deputy Director. Marvin is, I know, familiar to
many of you as a long time NIDA scientist and administrator who has served the Institute
and the drug abuse field in several key policy and research administration positions. I am
fortunate to have such an experienced individual to assist me while I serve as Acting
Director -- and I encourage anyone who has any problem to call him. (Isn’t that what
deputies are for?)

RESEARCH PRIORITIES

As reported to you last year, NIDA has developed and continues to update its research
priorities. This process is iterative and incorporates advice from outside Government --
our advisory boards -- the National Advisory Council on Drug Abuse (NACDA), the
Extramural Science Advisory Board (ESAB), and the Board of Scientific Counselors
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(BSC); as well as ad hoc groups of extramural scientists (5 year plans). Indeed,
involvement of the field in guiding our plans and deciding upon directions is a basic,
underlying principle. In addition, NIDA staff make recommendations and participate in
developing long-term goals. For example, some months ago we convened a mini-retreat
of senior NIDA staff with the goal of targeting of efforts in a balanced and effective way
on existing and emergent drug abuse related issues. Out of these various sources has
emerged the blueprint detailing Institute priorities. And that positions us well as senior
NIDA staff and I increasingly have become involved in the evolution of the NIH Strategic
Plan.

Over the next several years special areas of emphasis will include epidemiology and drug
abuse prevention; drug abuse related initiatives in neuroscience; maternal and fetal effects
of drugs of abuse; drug abuse treatment research, including medications development;
HIV infection and AIDS and the drug abuse connection; the training of new scientists in
the drug abuse field; and activities focused on underrepresented populations. Let me now
speak to each of these.

Epidemiologic research starts simply by posing four easy-to-state questions: Is there a
problem? How large is it? Who is most at risk? Why? But the answers are anything but
simple. Now as the reorganization of ADAMHA makes clear, data collection is a tool,
and is appropriately conducted both in a research and a services agency. But
epidemiology is much more than data collection. The hallmark of what NIDA’s
epidemiology program will be doing is formulating and testing research hypotheses,
improving survey methodologies, refining measures of the nature and extent of drug
abuse in the general population, and analyzing determinants of vulnerability and
progression of use.

Our epidemiological research program is thus much more than surveillance of drug use
patterns and trends. It consists of a multi-dimensional, comprehensive, and integrated set
of studies that help us, through research analyses, to accurately characterize the current
drug situation and its many complex parameters. Perhaps best conceptualized by the
questions we ask, our program seeks to define the extent of drug using behaviors,
including factors associated with the initiation of drug use and the progression to drug
abuse and dependence; and to better understand the nature and pattern of these drug using
behaviors as well as the characteristics of persons who use drugs. Identifying factors
which predispose or render an individual vulnerable to serious drug abuse problems and
factors that influence the onset of drug using behaviors and dependence are instrumental in
the design of new and improved prevention interventions.

Our prevention intervention research portfolio, providing a natural and vital bridge
between the important program components focused on etiology and epidemiology, will
develop and test innovative preventive practices and programs. Epidemiological research
is critically informative for NIDA’s other research agenda, biomedical and clinical. Each
discipline informs the other: biomedical, behavioral, epidemiological, prevention and
clinical.

Of course, it is our basic research which has been and will continue to be the bedrock
foundation of NIDA’s research programs. The explosion of information on the workings
of the brain is driving forward the frontier of our knowledge about drug-receptor
interaction and the cascade of subsequent events which are ultimately reflected in
behavior, and will lead to a better understanding of drug dependence and addiction.
NIDA intends to further capitalize on the opportunities offered in this “Decade of the
Brain” by expanding our efforts in a number of areas. But, to reemphasize my earlier
comment, we must reduce the “disconnection” between basic drug abuse research and
clinical practice in the field of drug treatment.

One area is exploring the role of genetic factors in the use of drugs, employing many of
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the techniques that recent advances in molecular medicine have made possible. Another
area involves the brain-behavior-environment interactions, as well as the mechanisms by
which drugs act as reinforcers and how their reinforcing properties can be altered by
biological or environmental factors. Importantly, an expansion of studies using imaging
techniques in animals and humans as well as other studies that interface biology with
behavior are planned to provide the information on the mechanisms of addiction which
will enable us to design more effective treatments. To this end, NIDA hopes to establish a
number of multidisciplinary research centers, and we arc currently considering innovative
ways to establish within these centers several brain imaging facilities employing both
human and animal research to study clinical problems central to improving the prevention
and treatment of drug abuse and addiction. We believe that imaging holds great promise
for our field, since through imaging we can observe how the brain changes in response to
abused drugs, medications, and behavioral therapies.

NIDA'’s expanded neuroscience efforts in this “Decade of the Brain™ are also evidenced by
our role in the Institute of Medicine (IOM) recommended Human Brain Project. This
Brain Mapping Initiative has as its long-term objective the development of three-
dimensional computerized maps and models of the structure, functions, connectivity,
pharmacology, and molecular biology of human, rat, and monkey brains across
developmental stages and reflecting both normal and disease states. NIDA is joining the
NIMH. the National Science Foundation and other NIH Institutes in a program
announcement seeking applications to undertake the necessary pilot projects.

One area of high priority which has emerged rapidly over the last several years is the area
of drug-exposed infants. NIDA has responded to fill the gaps in our knowledge about the
extent of pre-natally exposed infants as well as the acute and long term consequences of
such exposure. Although there are many confounding variables involved in this research,
our efforts will attempt to delineate, to the extent possible, the effects of maternal drug use
on development, including the relationships between a number of maternal drug use
variables such as drug dose, timing, and route of administration and an array of outcome
variables in order to better understand the medical complications of drug effects on the
neonate. Our agenda in this area also calls for an examination of the seldom studied
effects of paternal drug use on the fetus at conception and during gestation, including
subsequent genetic or biological abnormalities.

Our program is broader than the infant. Our research seeks to respond to needs of the
infant, but also of the mother and of the mother/infant dyad. Accordingly, we also will be
examining the effectiveness of drug treatment and intervention programs for pregnant
women and will attempt to develop the appropriate biological and other assessment tools
to better diagnose the effects of prenatal drug exposure. Urgently needed studies to
identify and eliminate barriers to increased participation in prenatal care, medical care,
drug treatment, and related support system services am also a priority. In this area, our
“Perinatal 20” program is currently underway. The goal is to scientifically evaluate the
effectiveness of each of 20 comprehensive therapeutic programs designed for drug
abusing women of childbearing age and their offspring. The importance of this area is
also reflected in the establishment of a new NIDA IRG -- the “Human Development
Research Review Committee” -- to provide peer review for the growing number of
proposals in this area.

I see a two-pronged approach in the area of treatment research, with efforts to develop and
test psychosocial interventions, new medications, and their combination. Our efforts
toward the development and testing of new psychosocial treatment approaches include:
drug counseling, behavioral approaches and psychotherapies; the development of therapy-
specific diagnostic approaches to successfully match clients with the most appropriate
treatment modality; and improved integration of psychosocial and pharmacological
treatments. NIDA is making a special effort to highlight research regarding the
appropriate use and dosing of methadone and will examine ways to increase physician
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knowledge and use of other therapies. including naltrexone and clonidine. Our plans also
include the identification of factors which increase client compliance, increase retention,
and influence completion of treatment programs, as well as research to clarify the
interpersonal and environmental factors associated with treatment entry, recovery, and
relapse.

A major development in this area of research is the provision in the reorganization bill
which requires 15% of our research dollars be spent on services research. Health services
research is defined as research on the impact of the organization, financing, and
management of health services on the quality, cost, access to, and outcomes of care. This
must be distinguished from service systems evaluation with respect to their placement
within the reorganization. The services organization, SAMHSA, will collect information
to monitor the status of the drug abuse service delivery system, while NIDA will continue
to support research.

Let me take a moment here, as I have briefly returned to the topic of reorganization and its
impact, to describe what I see as NIDA’s role in supporting research demonstrations.
NIDA will continue to fund research demonstrations: where a research hypothesis is being
studied, where there is random assignment of individuals, where clinical service is integral
and essential to the research design, wherein the aim is to demonstrate an improvement
over current care. By contrast, services demonstrations seek to expand the best and
highest level of care demonstrated through research. Put another way, the responsibility
of services demonstrations is to bring all service programs, prevention as well as
treatment, up to the current state of the art as developed through NIDA efforts; while
NIDA'’s responsibility is, through research demonstrations, to improve upon the state of
the art.

Our Medications Development program has made great strides in the past year toward the
goal of identifying compounds for the treatment of opiate and cocaine addiction. And the
identification and cloning of the “cocaine receptor’’/dopamine transporter site by Dr.
George Uhl and his colleagues at the ARC was a major achievement. In the coming
years, this program will continue its efforts to identify pharmacological treatments for
cocaine addiction; to develop non-dependence producing maintenance treatments for
opioid addiction; and to develop medications for the treatment of audictine disorders that
have few or no effects on the developing fetus. The development of drug delivery
systems that will increase patient compliance is also a priority, and includes the
development of implantable depot systems, oral controlled-release systems, transdermal
delivery systems, and triggered-release or self-regulated drug delivery systems.

We are also continuing to evaluate and clinically test LAAM, buprenorphine, and depot
naltrexone for their utility in treating drug dependence. The approval of LAAM for
maintenance of opiate dependence has been one of our Medications Development
Division’s top priorities this year. Combining the wealth of preclinical and clinical
information generated over the past several years with current clinical and manufacturing
data, we are developing a New Drug Application (NDA). The Food and Drug
Administration (FDA), the Drug Enforcement Administration (DEA), NIDA, and BRI --
the company which will market LAAM -- are cooperating in an expedited review of the
LAAM New Drug Application. Much of the data for the New Drug Application was
presented to the FDA’s Drug Abuse Advisory Committee earlier this year, and we are
confident that the LAAM NDA will meet current regulatory requirements for marketing
approval. Assuming an uncomplicated review, LAAM should be approved and
commercially available during 1993.

Currently, AIDS related to injecting drug use accounts for nearly one-third of all adult
cases reported -- as well as perhaps two-thirds to three-fourths of cases in women and
children. Clearly, our best hope of reducing and ultimately eliminating drug abuse related
AIDS cases lies in improving the efficacy of drug abuse treatment and preventing drug
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abuse. To maximize drug abuse treatment’s potential for AIDS prevention, recruitment
strategies must be extended; treatment capacity must be expanded; and treatment quality
must be enhanced. There is also an urgent need for outreach efforts and AIDS risk
reduction education; for the training of drug abuse personnel; and for the acquisition of
drug abuse treatment data which is sorely needed in AIDS prevention planning. And it is
imperative that our efforts target not only drug abusers but their sexual partners as well.
Although some of these activities will be focussed in the programs of the new SAMHSA,
NIDA will continue to conduct research to inform and guide the development of improved
treatment  strategies.

NIDA is also working with the National Institute of Allergy and Infectious Diseases
(NIAID) to enroll more HIV-infected injecting drug users in the AIDS Clinical Trials
Group studies. This initiative makes it easier for injecting drug users to gain access to
investigational AIDS medications, and encourages linkages between NIAID’s AIDS
Clinical Trials Units and MDA’s Treatment Research Units.

There is also excitement about potential field trials to test the efficacy of one or more
vaccines to prevent HIV infection which are likely to begin within the next two years.
Because injecting drug users are known to be at high risk of HIV infection, may present
special issues related to compliance, and could benefit from a vaccine; they are likely
candidates for such future vaccine trials. Through a joint NIAID/NIDA vaccine
preparedness initiative, supplemental funding is being made available to NIDA grantees to
examine the feasibility of conducting HIV vaccine trials in injecting drug users.

Diseases other than AIDS am also closely associated with substance abuse, including
hepatitis, endocarditis, and tuberculosis. For example, HIV-infected injecting drug users
are among the populations hardest hit by the dramatic comeback of tuberculosis.
Tragically, the incidence of active TB in HIV-infected patients is almost 500 times that in
the general population. In those whose immune systems have been weakened by the HIV
infection and AIDS, TB’s detection is far more difficult and its progression is far more
rapid. The situation is made more ominous by the development of multiple drug resistant
tuberculosis, and the general lack of access to good health care by drug abusers. TB,
unlike AIDS, is highly infectious, and large portions of the population may be placed at
risk unless it is controlled. Recognizing the importance of early identification of drug
abuse and its associated problems, NIDA, in concert with the Health Resources and
Services Administration (HRSA), has been actively supporting a community-based
program to implement and assess models for linking drug abuse treatment and primary
health care to reduce the spread of AIDS.

Apart from specific promising areas of science, yet another area of critical importance to
NIDA and to the research community at large is research training. The ultimate success of
our programs is directly tied to our ability to assure that an adequate number of trained and
qualified research scientists is working on drug abuse issues. The challenge this
represents to the field of drug abuse grows steadily in magnitude and complexity as the
youth of our nation continue to pursue other career paths and as the pool of scientific talent
continues to shrink. Allowing this critical population to shrink will, in the long term,
seriously threaten our Nation’s ability to compete, and certainly will be reflected in serious
curtailment of research progress. While this problem is certainly broader than drug abuse,
and is being addressed at several levels within the government, NIDA continues to seek
new ways of recruiting scientists into the drug abuse field, and to develop and implement
methods of attracting students to science and facilitating their smooth transition from
research trainee to established investigator in an effort to maintain stability within our
resource pool. Through a variety of individual and institutional training and career
development mechanisms we remain firmly committed to these recruitment and
engagement efforts. In particular, NIDA has designated clinical research training and
epidemiologic research training as its highest priorities because of shortages of trained
scientists in these areas. We are developing a comprehensive plan, including science
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education, to expose young students to research, to encourage them to undertake science
careers, and to provide a continuum of support from the pre-baccalaureate, pre-doctoral,
post-doctoral, and transition to independent research scientist. This year, with a training
budget totaling $6.8 million, NIDA is sponsoring 275 trainees, including a number of
minority focused programs, and we will strive to expand this program in the coming
years.

Finally, another factor which seriously threatens our scientific vitality is the shortage of
minority scientists. As Secretary Sullivan has said, “The training of future minority
biomedical scientists must be achieved if our Nation is to have the critical supply of future
researchers and teachers in the next century.” Accordingly, NIDA is reexamining its
minority activities portfolio. As you know, NIDA’s efforts for special populations are
infused into the workings of all Institute activities and programs including research,
outreach, education and training. In addition, NIDA supports a focused minority training
strategy, based on several principles, including the development and support of a variety
of mechanisms to reach students at all stages of their education. This year our direct
Minority Health and Assistance Budget for these focused activities totals over $3.5
million. Among the ongoing initiatives are many familiar to you -- the Minority Access to
Research Careers (MARC) Program providing training to undergraduates to encourage
them toward research careers; the Minority Institutions Research Development Program
(MIRDP), through which we award grants to institutions with substantial minority
enrollments for supporting research, enhancing research infrastructure, and providing
advanced training of faculty; and the Minority High School Apprenticeship Program,
which provides stipends for promising students. Others may not be as well known to the
research community. We have placed a special focus on the Minority Research
Supplement Program, and have instituted a major enhancement in our special populations
activities. Just this past year, through the Minority Research Supplement, we were able to
support some 30 minority researchers at various points in the training pipeline. And with
the goal of improving access of minority scientists to scientific and research training
opportunities, NIDA has been actively involved with symposia with key organizations
such as the National Medical Association and the Presidents of Historically Black Colleges
and Universities, to help us work with them.

In closing, let me reiterate the imperative that we maintain the breadth and scope of what
NIDA supports -- basic, behavioral, epidemiologic, clinical and applied research, on a
wide range of drug abuse related issues, with the common element being support of
science of the highest quality. I can assure you that during my tenure as Acting Director I
will continue to support rigorous scientific research, whatever the discipline, and
knowledge development that will form the basis for generating a better understanding of
drugs of abuse, their actions and interactions, from the molecular to the individual level.
And, as an integral part of our mission is making certain that the research we conduct and
support is translated into the most effective prevention and treatment strategies and
approaches to be applied, I am committed to strengthening the linkages between the
research and practitioner communities, linkages which are as critical as those between the
various research disciplines, and serve to assure the success of the fundamental goal of
addiction research: improvement of the lives of citizens through safer and more effective
prevention and treatment measures.

NIDA is a research agency, and the advancement of scientific knowledge is our
fundamental and defining mission. But we are also part of the Public Health Service,
committed to improving the health and well being of all Americans. So we cannot just
support research; we have to make sure that it is appropriately translated for others to
understand, apply, adopt, and adapt as necessary. And let me make it clear that I see
knowledge transfer as a two-way street. Not only will researchers transmit their study
findings to prevention and treatment practitioners; but these practitioners will transmit to
researchers their clinical knowledge, wisdom, and judgment -- and these insights will
serve to improve new research proposals as they are developed. So, I see the criticality of
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strengthened cooperation and collaboration between a NIDA in the NIH and prevention
and treatment services in SAMHSA, because our agencies can serve to bring our
constituencies -- researchers and practitioners -- together.

Finally: it is my passionate belief -- and I hope I have made it clear -- that we as a country
will not be able to make any real progress in improving primary health care, in reducing
infant mortality, against TB, hepatitis, HIV infection and AIDS or other STDs; or to make
progress in promoting mental health or advancing health care for women and minorities
and the underserved -- if we do not understand and attend to the major contributing role
and connections of drug abuse to these conditions. It is from this conviction, and the
belief that research is the key to progress, that the broad, yet focused, research agenda
which I have outlined this morning and the dogma of strengthening the linkages: among
researchers; between researchers and practitioners; and from the substance abuse to the
primary health care system, have emanated.

I hope this morning I have given you not only a “state of the Institute, 1992” mini-report,
but also some insights into me, what makes me resonate, and my sense of obligation,
opportunity, and optimism.

I thank you for all you have done . . . and all you continue to do.

AFFILIATION: National Institute on Drug Abuse, Rockville, MD 20857
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PRESENTATION OF THE MORRISON AWARD

Louis S. HARRIS, PH.D.

The Morrison Award was created by CPDD to honor the memory of Michael Morrison,
who for many years, was an exemplary Executive Secretary of a NIDA Study Section. His
dedication and service to the drug abuse research community was remarkable even during
his terminal illness. The award is to honor an individual with an outstanding record of
public service.

It is both a great personal pleasure and honor for me to introduce this years’ awardee,
Professor Hans Halbach.

Dr. Halbach was born in Herde, Germany in 1909. After graduation in chemistry from the
Technical University of Munich, he spent three years in Han Fishers’ Institute doing
analytical and natural product chemistry. He then went on to obtain his medical degree,
again from the University of Munich. After the war he became a lecturer and then Assistant
Professor of Pharmacology at Munich carrying out pharmacological research on
anesthetics.

In 1954, he began his distinguished public career with the WHO as Chief of the newly
created, Unit of Addiction Producing Drugs (later Drug Dependence). During this period
he published, along with Olaf Braenden and Nathan Eddy, a series of three Seminoles
Monographs on substances with morphine like effects.

He served as the Secretary of the 6th to 15th meetings of the WHO Expert Committee on
Drug Dependence, as well as several other study groups. He was the WHO representative
to the U.N. Commission on Narcotic drugs for two decades. He participated in the
development of both the U.N. Single Convention on Narcotic Drugs and the Convention
on Psychotropic Substances. His encyclopedic knowledge of the Conventions and their
Commentaries have proven invaluable to those of us who have led to serve as Chairman or
Rapporteurs on later Expert Committees. He is also Hans, Professor of Pharmacology,
University of Munich and Honorary Member, British Society for the Studies of Addiction.

Finally, Dr. Halbach was the founder and editor of the journal, “Drug and Alcohol
Dependence”. This year CPDD has become a sponsor of the journal.

Personally, Dr. Halbach is a gentleman of the old school, always considerate of others
despite his strong advocacy for research in and prevention of the chemical dependencies.

AFFILIATION:

Medical College of Virginia/Virginia Commonwealth University, Department of
Pharmacology and Toxicology, MCV Station Box 27, Richmond, VA 23298
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WHAT’S A RADICAL BEHAVIORIST LIKE
YOoU DOING IN A NICE PHARMACOLOGY
CLuB LIKE C.P.D.D.?

J. V. Brady

INTRODUCTION

It is truly an unexpected pleasure to be the recipient of an award I have long regarded as
beyond the reach of mere mortals. Indeed, even a cursory review of the distinguished
predecessors who have been so honored, not to mention the numerous individuals in this
audience that I would have judged more deserving, suggests that there has been a change
in traditional selection criteria. Perhaps the prize can now be awarded to the individual
who learned the most during a quarter century association with this community of
multidisciplinary scholars or to the individual who had the most to learn. It was only
recently for example, that I learned the definition of a drug -- a chemical substance that,
when put in the hands of a pharmacologist, results in a paper!

But whether or not there has been a change in the Eddy Award, a great many changes
have certainly taken place as a result of the holy alliance between pharmacologists and
behaviorists fostered by this Committee-Cum-College over the past 20 to 30 years. In
this latter regard, I would like to address the interplay between these two disciplines in
producing the conceptual and methodological developments that have been responsible. at
least in part, for bringing about these changes. This account make no pretense to
objectivity or completeness as it is my intention to simply talk for awhile about the events
and of course, the people who have contributed importantly to these developments. And
to keep this light and lively, I will approach what I have to say answering the question
that provides the title for this presentation. This somewhat facetious variant on the pre-
1960 male chauvinist quip, “What’s a nice girl like you doing in a place like this?” was
suggested by the comic reversal, “What’s a girl like you doing in a nice place like this?”

THE SHORT ANSWER

The short answer to the title question is that drugs interact in profound and broad-ranging
ways with the transactions between individuals and their environments -- the unique
domain of the behavioral sciences and the root subject matter of radical behaviorists. But
let me reassure you about radical -- not to worry, neither violent nor terrorist proposals
are in the offspring. Simply defined, radical means root and calls attention to an
important difference between behaviorists, all of whom are not created equal. There are
many, perhaps, most, whose interest in behavior is primarily methodological in the sense
that what goes on at the interface between individuals and their environments is of
concern primarily if not solely as a reflection of other activities of presumably greater
import like central nervous system functions or so-called cognitive processes. Without
denying these methodological claims to the territory, root behaviorists view the
transactions at the interface between individual and environment as a legitimate subject
matter in its own right and the source of an orderly and systematic body of empirical
knowledge that does not require reduction to other levels of analysis or appeals to other
levels of explanation.
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It follows of course, that card-carrying root behaviorists tend to favor alternatives to the
dominant “inner states” orientation of the “psych” disciplines. Among the most
compatible of these alternatives is environmentalism which has two main tenets. The first
of these is that knowledge comes from experience rather than from innate ideas, divine
revelation, or other obscure sources. And the second is that action is governed by
consequences rather than by instinct, will, beliefs, attitudes, or even the currently
fashionable congnitions. These two constructs about the nature of human conduct -- the
experimental basis of knowledge and the governance of action by consequences -- define
a philosophy of social optimism that says if you want people to do certain things or to
manage their lives in certain ways with respect for example, to drugs and alcohol,
circumstances can be arranged. These two features of environmentalism also provide a
productive framework for the analysis of drug-behavior interactions as well as an
operational basis for the development of effective drug abuse treatment and prevention.

THE LONG ANSWER

That’s the short answer. The long answer to the question of both how root behaviorists
got into this once-exclusive opioid club in the first place and how they have managed to
stay around so long requires a somewhat more involved explanation. In the first
instance, it is now abundantly clear that an adequate characterization and evaluation of
pharmacological agents in general, and drugs of abuse in particular requires assessment
of their behavioral functions. And while this is not exactly a new idea -- Abe Wikler’s
studies at Lexington were early alerts -- there have been a number of conceptual and
methodological developments over the past several decades that were less than well
defined when the hustling behavioral of addicts was first described by Wikler (1955) and
the classic monograph on drugs and human behavioral appeared two years later (Wikler,
1957).

In many respects, of course, both the short and long answers to the title question can be
seen to have common historical antecedents and familiar contemporary elements that
feature the interplay of conceptual and methodological developments in the behavioral
pharmacology of drug abuse. In the early 1950’s for example, an important conceptual
change occurred when long-unwanted drug side effects became the focus of medication
development programs in virtually every major pharmaceutical company with discovery
of the tranquilizers, reserpine and chlorpromazine. Although it was not obvious at the
time, this new focus on behaviorally active drugs was to considerably broaden the arena
of drug dependence and abuse as the plethora of available hypnotics, anti-depressants,
and anxiolytics, not to mention coming generations of so-called cognitive enhancers, now
convincingly demonstrates. But this conceptual shift also set the stage for some very
influential methodological developments in response to the need for effective behavioral
screening and evaluation of the numerous candidate compounds already on the
pharmacologist’s shelf, as well as those that were to continue to flow from the chemist’s
bench.

An Early Research Finding and It’s Consequences

It was in this fortuitous 1950’s climate that a report of one of the first behavioral
pharmacology experiments appeared in Science, the century-old interdisciplinary
publication of the American Association for the Advancement of Science. This single
animal, single dose study contrasted the behavioral effects of amphetamine and reserpine
on a “conditioned emotional response” defined by the disruption of a thirsty rat’s water-
rewarded lever pressing by presentation of clicking noise that had previously been paired
with electric foot shock (Brady, 1956). While amphetamine (2 mg/kg) accentuated the
conditioned emotional response by increasing the lever pressing rate in the absence of the
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clicking noise and decreasing the lever pressing rate below even the saline control rate
during the clicker, reserpine had the opposite effect. Reserpine (0.2 mg/kg), while
decreasing the lever pressing rate in the absence of the clicking noise, actually increased
the lever pressing rate during the clicker as compared to the effect of the clicking nose on
lever pressing under amphetamine and saline control conditions.

It was this selective attenuating effect of reserpine on the conditioned emotional response
that produced two rather surprising and far-reaching consequences. On the one hand,
there was a laboratory visit from Abe Wikler and Dick Belleville from the Addiction
Research Center in Lexington, and on the other hand there were several calls from people
like K.K. Chen of the Lilly Laboratories and Karl Beyer of Merck. In the first instance,
Wikler and Belleville were involved in investigations of the “anxiety reducing” effects of
morphine, and the behavioral pharmacology laboratory was brought into early contact
with drugs of abuse. In the second instance, the calls from K.K. Chen and Karl Beyer,
among others launched a rather extended series of lectures and visits to pharmaceutical
company research laboratories and inquiries about the availability of behaviorally trained
laboratory scientists who might join forces with the pharmacologists at Lilly, Merck, and
elsewhere. Len Cook at Smith, Kline, and French was among the pharmacologists
making early moves in this direction, and more than a few of the behaviorists associated
with drug abuse research including Roger Kelleher, John Boren, Irv Geller, and Larry
Stein, among others, received their baptism of fire in pharmaceutical company
laboratories responsible for behaviorally significant methodological advances.

While most of the action in these early days was clearly centered in the drug houses, at
least a few academic behavior laboratories -- the hens that laid the golden eggs -- became
the beneficiaries of pharmacology’s largesse. Not the least among those was Fred
Skinner’s laboratory at Harvard where Peter Dews had found his ways across the river of
Cambridge from Otto Krayer’s Pharmacology Department at the Harvard Medical
School. The enduring effects of that productive liaison between pharmacologists and
behaviorists continues to be reflected in the contributions of Bill Morse, Larry Byrd, and
Don McMillan, among others, to drug abuse research. In addition, the laboratories at the
University of Maryland in College Park became the site of the first NIMH Behavioral
Pharmacology Program Project Grant -- $250,000 was a lot of money in the 1950’s --
and the training ground for several more noteworthy drug abuse research contributors.
And while many behaviorists were leaving academia for industry, at least one significant
move in the opposite direction can now be seen to have had far reaching effects upon
behavioral pharmacology in general and the behavioral pharmacology of drug abuse in
particular.

Charles R. Schuster was the first to make this move from Len Cooks laboratory at SKF
to upgrade our budding behavioral pharmacology initiative at the University of Maryland.
At about the same time, he was joined in College Park by our first behavioral
pharmacology post-doctoral trainee, Travis Thompson, and the rest is history. Within a
few years, they jointly authored the first behavioral pharmacology textbook and they and
their students have for all practical purposes defined the behavioral pharmacology of drug
abuse over the past several decades.

The Zeitgeist and Drug Abuse Research

In many respects, it was the tenor of the times that set the stage for many of the
conceptual and methodological developments of which drug abuse research was to
become the beneficiary. As the decade of the 1950’s drew to a close, reports were
emanating from widely scattered sites in Montreal, Canada, Kalamazoo, Michigan,
Washington, D.C., and College Park, Maryland, about the strange behaviors of
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laboratory animals pressing levers to electrically stimulate themselves through implanted
brain electrodes on the hand, and to self-inject drugs through intravenous catheters, on
the other. In the latter case, it was the publication of drug self-administration reports in
quick succession from College Park, Maryland with monkeys (Clark and Schuster,
1961) and Kalamazoo, Michigan with rats (Weeks, 1962) that launched a new era in the
behavioral pharmacology of drug abuse. But despite the enthusiasm with which these
findings were greeted by the behaviorists, early offering based upon this animal drug
self-administration model were not always warmly embraced when presented before
CPDD gatherings like the one that took place some quarter century ago in Chapel Hill,
North Carolina.

The events leading up to that fateful occasion included the virtually simultaneous
publication of the monkey studies describing the reinforcing effects of self-injected drugs
and some experiments by a young Walter Reed behaviorist, Bill Hodos, introducing the
innovative progressive ratio procedure for comparing the reinforcing effects in laboratory
animals of electrical stimulation through electrodes implanted in several different brain
structures. By measuring the amount of work -- i.e. number of lever presses -- animals
performed for electrical stimulation, Hodos demonstrated that there were marked
differences in the reinforcing functions mediated by the several different brain sites tested
(Hodos, 1962). It was just about 30 years ago that this paper by Hodos and the Schuster
jugular self-infusion paper appeared almost simultaneously in the widely circulated house
organ of the AAAS -- in those days Science was publishing something other than gene
sequences!

The experiment reported at that first CPDD presentation over 20 years ago purported to
demonstrate that the progressive ratio procedure could be used to compare -- rank order,
if you will -- a range of self-administered drugs with respect to the relative strength or
efficacy of their reintorcing functions. The results showed for example, that higher ratios
of responding -- more lever presses -- could be maintained for a self-injection of cocaine
than for self-injections of amphetamine, methylphenidate, phentermine, or fenfluramine.
Amphetamine in turn, maintained higher ratios of lever pressing than methylphenidate,
phentermine, or fenfluramine, and so forth. There was no argument with the behavioral
procedure -- systematic increases in the required number of lever presses for successive
drug injections until a “breaking point” was defined when the work required exceeded
that which the animal would do for access to a self-injected dose of a particular drug.
But the pharmacology was indeed a bit naive. A single animal combined with a single
dose of a drug like amphetamine hardly made a convincing case for the validity and
reliability of a comparative analysis of reinforcing functions.

The hard lession learned on that occasion was to pay dividends however, with the
welcome and generous assistance of the Thompson/Schuster behavioral pharmacology
training sites at Minnesota, Michigan, and Chicago. Within a few years following the
arrival of George Bigelow and Roland Griffiths in Baltimore, several published reports
from the Johns Hopkins laboratories helped to redeem that inept performance
characterizing our initiation to the club. Of particular significance in is regard were a
series of within and between animal studies with a half-dozen or more baboons over a
range of doses with several stimulants including cocaine, in a Psychopharmacology paper
(Griffiths and Brady, 1978) and those described in a a Biological Psychiatry publication
(Griffiths and Brady, 1978) comparing the reinforcing functions of such stimulant drugs
confirmed a rank ordering of these compounds that was quite consistent with their
relative reinforcing efficacy as suggested by the offending CPDD presentation some 10
years earlier. All of which goes to prove that you can be right for the wrong reasons!
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A Seminal Behavioral Observation and Conceptual Impact

Of far greater import however, was the seminal behavioral observation that laboratory
animals would repeatedly self-inject pharmacological agents and that substantial and
extensive drug-seeking and drug-taking performances could be maintained on the basis of
such animal drug self-administration. This methodological development can now be seen
to have contributed importantly to a decisive shift in the traditional conceptual focus upon
the reactive features of drug and alcohol abuse. W.C. Fields’ classic comment that “it
was a woman who drove me to drink, and I never got a chance to thank her,” aptly
expressed these prevailing views. As even this comic reference suggests however, and
Abe Wikler’s early contributions convincingly documented, powerful reinforcing
functions emphasized the more active, consequential control that can now be seen to
characterize drug abuse disorders. Subsequent research has confirmed the cross-species
and cross-substance generality of these findings and provided evidence of a remarkable
concordance between the range of chemical substances self-administration by laboratory
animals and those abused by humans (Brady, et al., 1975, Griffiths and Balster, 1979;
Griffiths, et al., 1980).

As a result, laboratory procedures for the generation and maintenance of drug self-
administration have become the hallmark of abuse liability assessment based upon the
kind of functional models that have proven most useful and productive in the
experimental analysis of behavior. The most important conceptual and methodological
consequence of this interactive research has been the analysis of relationships between the
biochemical/pharmacological properties of drugs and their environment/behavioral
stimulus functions. And while investigative attention has continued to focus upon
reinforcing stimulus functions, an ever expanding data base on the discriminative
stimulus functions of drugs has provided a more comprehensive basis for characterizing a
drug’s spectrum of action and evaluating its abuse liability. There is now abundant
evidence for example, that both laboratory animals and humans can be trained to respond
differentially to the “signalling” functions of stimuli whether the stimulus “signals” are
presented exteroceptively (e.g., vision, audition) or interoceptively as in the case of
drugs. It is hardly necessary to detail the contribution of behavioral pharmacologists in
an area that has been so strongly represented in the CPDD scientific programs over the
past decade. But the impressive range of applications involving drug discrimination
methodologies in substance abuse research is worth emphasizing. Beside implications
for a more operational approach to comparisons involving so called “subjective effects”,
analysis of a drug’s discriminative functions has helped to refine the definition of drug
categories and subcategories, to identify active metabolites, analogues, and new drug
effects as well as to enhance drug evaluation at both the clinical and preclinical levels.
And the explosive advances in new knowledge of neurotransmitter and receptor dynamics
combined with the demonstrated specificity of action and good correspondence with drug
discrimination generalization profiles now provide a more precise behavioral reflection of
neurochemical mechanisms (Barrett, 1991).

These increasingly visible contributions to substance abuse research have as well been
complemented by advances in the more traditional province of the behavioral
pharmacologist’s concern with direct effects on performance, more technically referred to
as the eliciting stimulus functions of drugs. These long-recognized “side-effects” have
received increasing experimental attention as “behavioral toxicity” has become a
prominent defining feature of drugs with abuse liability. Substances with only minimal if
any disruptive physiological/behavioral effects are generally not regarded as having
significant abuse liability even though their use may be widespread and some degree of
physical dependence can be demonstrated (e.g. caffeine in coffee, tea, and soft drinks).
In contrast, compounds self-administration even sparingly that are associated with
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disruptive behavioral/physiological changes are considered highly abusable (e.g. lyserigic
acid diethylamide, LSD). At the most basic level, it has been possible to develop a body
of knowledge on the sensorimotor effects of a range of abused drugs by a methodological
tour de force combining classical psychophysics, behavior analysis, and experimental
pharmacology (Heinz and Brady, 1981). Sensitive and reliable laboratory models for
evaluating the unique patterns of change induced by drugs of abuse in auditory and visual
thresholds and reaction times have now been extended to assess the effects of such
substances on speech sound discriminations to include analyses of dose dependence and
time course (Hienz and Brady, 1987).

The conceptual fallout from these methodological developments has provided the basis
for a quantitative analysis of the relationship between the behaviorally toxic eliciting
effects of abused drugs and their reinforcing functions. The resulting reinforcement/
toxicity ratio (Brady et al. 1982) compares the relative potency of a drug as a reinforcer
with its relative potency in impairing sensorimotor function. A drug with potent
reinforcing functions (i.e. maintains self-injection at relatively low doses) but which
impairs sensorimotor functions only at relatively high doses would have a low
reinforcement/toxicity ratio, whereas a drug that maintains self-injection only at relatively
high doses but impairs sensorimotor function at relatively low doses would have a high
reinforcement/toxicity ratio. Such an interactive analysis can provide an assessment at the
preclinical level of the extent to which self-administration of a given drug will impair
basic sensorimotor functions.

These advances in research technology and the consequent enhancement in our
understanding of drug action have also provided the basis for a more operational
approach to some of the conceptual problems associated with the quasi-technical use of
such terms as “addiction”, “dependence” and “abuse” as referents for a bewildering range
of phenomena and experiential pseudo-phenomena (Brady and Lukas, 1984). At least
some definitional clarity can be approximated by dividing the vast array of relevant
observations that characterize the domain into two operationally identifiable categories
defined by the events that occur before and those that occur after the actual substance
intake. As a first approximation, the defining operations of the “before” class would
include proactive drug-seeking behaviors and the rituals associated with drug-taking,
while defining operations of the “after” class would focus upon the reactive biochemical,
physiological, and behavioral changes associated with tolerance and the abstinence
syndrome when a repeatedly-used drug is withdrawn. The relevance and importance of
this distinction between proactive “abuse” and reactive “dependence” resides in the fact
that the defining properties of the two classes are not coextenstive, they do not invariably
occur together, and the methods by which they are evaluated differ. Proactive drug-
seeking and drug-taking s cardinal signs of abuse for example, can be maintained in

strength by use patterns and doses of compounds (e.g. cocaine) that produce no
significant tolerance or withdrawal -- the reactive changes traditionally associated with
physiological dependence. In contrast, there are compounds (e.g. propranolol) that
produce tolerance and physiological dependence but that neither generate nor maintain
drug-seeking or abusive drug taking.

Interaction between these proactive and reactive features of substance use and misuse are
of course commonplace. Changes in drug-seeking and drug-taking often occur as
sequelac to both the acute effects of pharmacological agents and to the tolerance and
withdrawal effects that follow more chronic drug exposure. Conversely, the chemical
and physiological changes that define dependence can as well be sequalae to the repeated
self-administration of abused drugs. But the relative contributions of these
distinguishable processes to substance-related problems can vary widely with different
pharmacologic agents as a function of dose, environmental circumstances.
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Gifts of Fortuitous Environment

All the methodological and conceptual developments from which drug abuse research has
benefited have not originated in laboratories of either biochemical or behavioral
pharmacology. On occasion, the fortuitous methodological requirements of quite
unrelated areas may prove useful in disciplines that seem far afield. One example of such
conceptual and methodological generalization of which research on the behavioral
pharmacology of drug abuse has been the beneficiary is the fallout from behavioral
research on small groups confined microsocieties undertaken in support of the flight
programs of the National Aeronautics and Space Administration. In conjunction with
both animal pretests and human extended space flight requirements, procedures were
developed for establishing and maintaining performance repertoires in the context of
behavioral programs under total and continuous environmental control. The ground-
based programmed environment laboratory methodologies developed for this research
have proven useful and productive for the study of abused drugs in a context that
provides access to more complete repertories of human behavior by combining the
conceptual framework of an experimental analysis with the naturalistic goals of
ethological observation.

This unique combination of ethological richness and precision of experimental control has
been the basis of a human residential laboratory analysis of some of the more elusive
behavioral changes attributed to one of the most widespread drugs of abuse, marijuana
(Brady, et al. 1986). Without belaboring the details of a research initiative that has been
described on numerous occasions over the past decade before these CPDD meetings, it is
worth emphasizing the methodological advantages of a laboratory capable of assessing
the human performance repertoire as the fabled amotivational effects of marijuana were
dissected under experimental conditions that provided continuous behavioral observation
and recorded measurement 24 hours a day for periods of several weeks. Using a time
based measure of value, it was possible to establish hierarchies of preferred, less
preferred, and non-preferred work, recreational, and social activities with multiple groups
of volunteer participants and to arrange contingent relationship between these
performance such that the relative strength of behavioral dispositions to engage in such
performances (i.e. an operational measure of motivation) could be compared under
conditions of active and placebo marijuana smoking. Under contingent work conditions
for example, performances on non-preferred work tasks required for access to more
preferred work tasks were actually enhanced by smoked marijuana. These effects
contrated with those found with recreational and social contingencies where the time
spent engaged in less preferred recreational and social activities to gain access to more
preferred recreational and social activities was observed to decrease following active
marijuana smoking as compared to placebo marijuana smoking. This somewhat
paradoxical but robust finding replicated under a range of conditions with several
different groups of subjects, effectively demonstrated the sensitivity of the behavioral
programmed environment methodology to the more subtle and evasive effects of drugs
expressed under conditions that differentiate aversive and appetitive environmental
influences (Brady, 1992a).

Technology Transfer and Mobile Drug Abuse Treatment

The sensitivity and precision of these laboratory methods notwithstanding, root
behaviorism faces its greatest challenges in the transition from confined microsociety
experiments to research in the unconfined macrosocieties that characterize the natural
ecology of drug abuse treatment. In perhaps the most ambitious of behavioral
pharmacology undertaking in this arena, a recent research demonstration study has been
initiated with the objective of determining the feasibility and comparative effectiveness of
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delivering drug abuse treatment within the context of a mobile health service in the city of
Baltimore (Brady, 1992b). While some mobile drug abuse treatment precedents are to be
found in the Amsterdam methadone bus and the Boston suburban methadone vans, the
Baltimore project aims to provide an expanded mobile treatment program to include both
medication and counseling delivered on site in center city communities with a high
prevalence of substance abuse and other poor health indications.

The research evaluation design of this demonstration project provides for one pair of
mobile units -- a medication van and a modified house trailer for drug abuse counseling
and the delivery of ancillary health services including blood pressure, diabetes, and breast
cancer screening, as well as health education -- that makes daily rounds at several
predetermined sites in a center city community on the west side of Baltimore. A second
pair of units made up of a medication van and counseling trailer offers identical services
at a single fixed location in a center city community on the east side of Baltimore. The
“yoked control” research plan calls for operations at these sites to continue for a period of
a year to 18 months at which time the stationary units will begin to make daily rounds at
several selected sites on the East side and mobile units on the West side will become
stationary at a single site in that community. Despite the inevitable tradeoffs between
service delivery imperatives and essential research procedures, substantial progress has
been made over the past year in establishing and maintaining a mobile system that
presently provides treatment for over 100 intravenous drug abusers on site in their local
residential areas and offers ancillary health services to the community at large. There are
on the project’s waiting list over 200 applicants whose request for enrollment in the
program were made through initial contact with the mobile drug abuse treatment units,
and enhanced outreach services await only the availability of resources to support
effective expansion.

The data available at this early stage of the program is limited to descriptive demographics
and a few early probes regarding program effectiveness in the form of follow-up urine
samples from patients over several initial months in treatment and a questionnaire
evaluating client satisfaction with the program. In the latter case, the results are quite
favorable, not surprisingly because of the high ratings the program receives on
“convenience” and “scheduling” items. The urine sample results however are less
encouraging although probably not surprising to those more experienced in drug abuse
treatment research. While a not unexpected 40-50% of the urines were positive for
opiates other than methadone, some 80-90% of the samples were positive for cocaine and
70-80% were positive for quinine -- that’s a lot of gin and tonics! One redeeming feature
of the data analysis to date however, is the low drop-out rate. Compared to attrition rates
approximating 40% for the standard methadone treatment clinics in the city of Baltimore,
the drop-out rate for the mobile drug abuse treatment program has averaged only 13% to
date.

While these preliminary findings constitute only an initial 6-month progress report, they
do generate some optimism with respect to at least the first aim of this research
demonstration project. With regard to the question of whether it is feasible to establish
and maintain a drug abuse treatment program within the context of a mobile health
service, experience to date would certainly seem to suggest that the answer is yes. But it
ain’t easy and its certainly no business for an experimental laboratory perfectionist! One
product of a pre-1960 Jesuit education however, is a certain detachment that views the
world as a vale of tears with its problems never really solved this side of the grave. But
you do what you can and what you must, taking it for granted that most of the effort will
go for naught and most of the good intentions will backfire, so you get a few laughs from
it all while you can!
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INTRODUCTION

E. M. Johnson

Good Afternoon. In this afternoon’s session, we will examine the issue of alcohol
and other drug addictions in women. In my work as the Acting Administrator of
ADAMHA. I can assure you that this issue is one of great concern to us, especially
as it relates to substance abuse by pregnant and postpartum women. I am proud to
say that ADAMHA has been at the forefront of supported research in this area.
Through supported research from NIAAA, we have established that alcohol may be
acutely toxic to the fetus and that it can produce a range of devastating life-long
effects, including mental retardation, cognitive-behavioral deficits, facial
disfigurement, and hyperactivity as well as speech and hearing impairment.

We know that illegal drug use during pregnancy, especially the use of cocaine and
opiates, is associated with poor infant health and developmental problems, as well as
complicated pregnancies. And we know from ADAMHA’s statistical surveys that
drug use among women has been on the increase.

During a recent meeting between ADA MHA officials and six State and local area
experts, shared data based upon DAWN and the States’ own data collection methods
revealed an increase number of female intravenous drug users entering treatment.
Among female intravenous drug users, sadly, only a very small percentage enter
treatment programs. Consequently, this population is not well understood, nor can
education and prevention programs be easily designed and implemented for them.

ADAMHA has taken several very important steps to ensure that targeted research,
treatment, and prevention are sensitive to the special needs and conditions of women.
Some of you may already be familiar with the initiatives established by NIDA,
OSAP, and OTI in support of pregnant and postpartum women and their infants.

ADAMHA has recently launched the National Resource Center for the Prevention of
Perinatal Abuse of Alcohol and Other Drugs which will stimulate policy;

disseminate new research findings; and provide information, training and technical
assistance to the field. OTI is preparing a “Treatment Improvement Protocol” which
will offer basic principles and guidelines for programs to use in providing supportive
comprehensive care for pregnant, substance-abusing women and their children. And
under the reauthorizing legislation, OTI will be assuming an even larger role in
serving this population. And, although much remains to be accomplished, we will
learn today from our speakers that very excellent and rigorous research is being done
that will help to improve the research, treatment, education, and prevention of
substance abuse.

AFFILIATION: Alcohol, Drug Abuse, and Mental Health Administration,
Rockville, MD
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ALCOHOL USE AND ALCOHOL PROBLEMS IN
WOMEN: EPIDEMIOLOGIC TRENDS

S.C. WILSNACK

Approximately 13 1/2% of American men and 4 1/2% of American women meet
diagnostic criteria for alcohol abuse or dependence. There do not appear to have been
any dramatic changes in levels of drinking or drinking problems among women between
the mid-1960s and the mid-1980s. Public and media alarm about “epidemics” of alcohol
problems in women during that period appear to reflect a delayed response to a
previously neglected problem, and/or increased visibility of problem drinking women.
Despite the lack of overall changes in drinking among women as a group, some change
may be occurring within specific subgroups. These include the possibility of increased
heavier drinking among women in their 20’s and early 30’s (which may be leveling off or
declining in the most recent surveys), and the possibility of increased drinking
(nonabstention) among older women socialized to alcohol use after the era of
Prohibition. More women than men with alcohol disorders also meet diagnostic criteria
for other drug disorders. Concurrent use of alcohol and prescription drugs is common
among middle-aged and older women, combined use of alcohol and illicit drugs may be
increasing among younger women.

Our U.S. national longitudinal study of women’s drinking interviewed 914 women
nationwide in 1981, with followup surveys in 1986 and 1991. In contrast to research in
the 1970s which focused on role conflict or role overload as risk factors for alcohol
abuse in women, the 1981 and 1986 surveys found that women with fewer social roles
were more likely to drink heavily and with adverse consequences. Recent findings from
several countries, including our U.S. survey, suggest that heavier drinking may be more
common among women employed in traditionally male-dominated occupations.
Characteristics of women’s marital or quasimarital relationships also influence their
drinking. Having a heavy-drinking partner makes it more likely that a woman will drink
heavily herself, and a discrepancy between a woman’s own drinking pattern and that of
her partner is associated with more adverse consequences of the woman’s drinking. An
unexpected finding of the U.S. national survey is that divorced or separation predicts
remission of alcohol dependence symptoms over a five-year period; this effect is
particularly pronounced where the relationship was characterized by sexual dysfunction
and/or a frequent-drinking partner.

Findings from this national longitudinal study point to important linkages between
women’s sexual experience and their drinking behavior. A majority of U.S. women
believe that alcohol reduces sexual inhibition and enhances sexual pleasure, with these
positive expectancies more common among heavier drinking women. A history of
childhood sexual abuse predicts the onset of problem drinking, and problems of sexual
adjustment are a strong predictor of continued problem drinking over a five-year period.
Some women may use alcohol to self-medicate sexual difficulties created by early
sexual abuse and/or societal suppression of female sexuality. Further research is needed
to discover ways of applying recent advances in scientific knowledge to facilitate early
identification of and intervention with women substance abusers. AFFILIATION:
Dept. of Neuroscience, University of North Dakota School of Medicine, Grand Forks,
ND 58202
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WORKING WITH A COMPLEXITY OF ISSUES:
CO-MORBIDITY IN ADDICTED WOMEN

LLE. SmiTH; C. RASKIND-HOOD; C.D. COLES AND D. SOWEMIMO

Among women presenting for treatment, alcohol and other drug use are often
accompanied by significant cofactors which may affect intervention and treatment
outcome and increase relapse risk. Cofactors include affective disorders, Post
Traumatic Stress Disorder (PTSD), and other psychiatric illness as well as a lack of
social support, social isolation and stress. Thus, depressive symptoms are a primary
concern in treatment as well as the effects of sexual and physical abuse. In addition,
cocaine use leads to extreme mood fluctuations, from euphoria to depression. Smith, et
al. (in press) found that 38% of cocaine-using women not in treatment reported past
suicide attempts compared with 14% of those seeking drug treatment, suggesting that
cocaine users are at high risk for suicidal ideation and attempts.

The present study examined the prevalence of depressive symptoms, including suicidal
ideation in a sample (n=217) of cocaine-abusing women who were either: (1)
participants in an intervention program for pregnant and parenting women; or (2)
subjects in a study on the developmental effects of prenatal cocaine exposure. More
than 1/3 reported suicide ideation or attempts. Comparisons of subjects with (SH+) and
without (SH-) a history of suicide attempts suggest that these constitute distinct groups
of addicts. While groups did not differ demographically, SH+ subjects were
significantly higher on the alcohol (p < .05). drug (p< .0001), family/social (p <.004).
and psychiatric (p < .001) subscales of the Addiction Severity Index (ASI) and more
often in the pathological range on the Psychiatric Symptom Checklist 90 (SCL-90).
SH+ subjects were also more likely to be polydrug users with a longer history of CNS
depressant use, including alcohol, and more likely to report family drug problems

(p< .02).

Depression and suicide ideation in addicted women may be multi-determined by: drug
use itself; chronic psychiatric illness; PTSD symptoms due to abuse; HIV positive
status; limited resources and multiple stressors. The results of this study suggest the
importance of a comprehensive psychiatric evaluation at intake and the development of
individualized treatment plans.

AFFILTIATION:

Department of Psychiatry, Emory University, School of Medicine, Atlanta, Georgia
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CRIMINALIZATION OF THE PREGNANT ADDICT:
THE IMPACT ON FAMILIES AND CHILDREN

Sandra A. Garcia

Criminalization of prenatal drug abuse has resulted in a complex set of reactions and
practices that demand close study as related to the rights and welfare of pregnant and
postpartum drug abusing women and their families. When Jennifer Johnson, a twenty-
three year old woman addicted to cocaine was convicted of the delivery of a controlled
substance to a minor following the birth of her chemically exposed baby, a concerted
effort by professionals from diverse disciplines such as law, medicine, sociology, and
ethics was successful in slowing the number of similar prosecutions. However,
prosecutors in some jurisdictions have continued to charge pregnant and postpartum drug
abusing women with fetal abuse, child abuse and neglect, involuntary manslaughter, fetal
endangerment and delivery of a controlled substance to a minor.

The criminalization of prenatal addiction has had far-reaching effects on women,
children, and families, including stigmatization of the women, their fear of detection and
punishment and subsequent foregoing of adequate prenatal care, an erosion of trust
between doctor and patient due to reporting practices, and the displacement of children
whose mothers are incarcerated, or who have lost custody while they are on probation.

In addition to the debate over addiction as a disease that should not be punished, and
addiction as a punishable, volitional criminal act, the criminalization of prenatal addiction
has evoked calls for some form of accountability for the women who endanger the health
of their fetuses and children. Thus, prosecutors and treatment personnel in a growing
number of jurisdictions has agreed to enforce laws that allow treatment in lieu of
prosecution.

While opponents of this sort of compromise assert that the threat of punishment is legally
and ethically suspect, and carries many of the same negative effects on the women as
does actual prosecution, proponents of the practice, including some women, themselves,
point out the validity and effectiveness of coerced treatment. People on both sides of this
debate agree that women who seek and successfully complete treatment programs in lieu
of prosecution need greater assistance in strengthening their families during and after
treatment. Support must come from the legal system, social service agencies, and
community resources.

AFFILIATION: College of Arts and Sciences, University of South Florida,
Tampa, Florida
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ADDICTION PROBLEMS IN WOMEN

I. E. SMITH

Addiction problems in women are associated with a broad spectrum of issues.
Although, in recent years, we have focused a considerable amount of attention and
resources on the issues of pregnancy and drug use, we are still falling short of meeting
the needs of this population in a “gender relevant” and efficacious manner. Punitive
social policies have created numerous barriers to quality care for addicted women.
Moreover, we still have only limited understanding of the myriad factors which may
predispose women to turn to alcohol or other drugs during pregnancy or at other times
in their lives.

Despite the fact that alcohol may be the most widely used drug, we still have only
limited understanding of factors which may precipitate alcohol problems in women or
of trends in alcohol use among different populations and cohorts of women. The
significance of historical factors such as changing roles of women in society, changing
social values, relationship and sexuality issues in the etiology of alcohol problems in
women all merit further investigation.

Social concern about fetal outcomes has led to increased funding for addicted women
who are pregnant and the development of numerous programs to intervene with women
in this particular sub-group. As intervention strategies have become more refined, we
have realized the need for specialized psychosocial as well as pre and perinatal care for
the pregnant addict. However, negative attitudes and punitive social policies continue
to reinforce barriers to quality care for this high risk population. The complex inter-
relationships between the medical and the psychosocial needs of the mother and the
unborn child have highlighted a need for cross training between medical and social
service personnel. Experience with this special population has also illuminated the
need for more effective linkages between primary health care, prenatal care, mental
health and social services.

The legal debate over the “conflicting” interests of the mother and her unborn child has
also had some far reaching consequences. While the debate rages on, many states have
enacted punitive legislation making drug use during pregnancy a criminal offense. We
have directed much of our attention toward the very limited period of pregnancy and
the immediate post-partum period, while failing to consider the impact of our policies
and interventions on family systems, foster care, and children of drug using mothers.

The key to the prevention of congenital disorders associated with maternal drug abuse
is effective intervention and treatment for addicted women. Women often present for
addiction treatment with multiple problems, in addition to their drug use. The high
prevalence of affective disorders in addicted women, particularly depression, also
places them at high risk for suicidal ideation and attempts. The importance of
comprehensive intake assessments and individualized treatment plans cannot be
overstated. AFFILIATION: Dept. of Psychiatry, Emory Univ. Sch. of Med., Atlanta,
GA
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PHARMACOLOGY OF IRREVERSIBLE
OPIOID ANTAGONISTS

J. WooDs

Dr. Richard Rothman presented an overview concerning the in vitro characterization
of irreversible ligands. He defined an affinity ligand as a ligand possessing such
high affinity that the receptor-ligand interaction is non-equilibrium while pointing out
that such an interaction need not necessarily be of a covalent nature. He then
described the basic procedure by which these affinity ligands can be identified in
vitro. The first step is to determine apparent K; values in standard “reversible”
binding assays (i.e. competition studies vs. selective radioligands). This provides
useful selectivity information which can then be used to study the putative affinity
ligand in “wash-resistant” inhibition binding. This technique most commonly
consists of multiple centrifugations (“washings”) of a membrane preparation
pretreated with an affinity ligand. After each step, the supernatant is tested for
residual free ligand and the pellet is resuspended and subjected to binding assays.
One fundamental characteristic of an affinity ligand is that, once present in a
membrane preparation, repeated washing of the preparation should be largely
ineffective in removing the compound from the receptor. In addition, Dr. Rothman
emphasized the importance of measuring the contribution of supernatant inhibition to
wash-resistant inhibition, since a wash-resistant inhibitor may appear to be
irreversible but not actually be so.

Dr. James Woods presented an overview of the jn vivo characterization of opioid
receptor alkylators. He discussed several criteria for determining whether an
antagonist acts in a competitive or a noncompetitive manner in vivo. First, the shifts
in an agonist dose-effect curve produced by a noncompetitive antagonist depend, in
part, upon the intrinsic efficacy of the agonist. For example, in a series of agonists
with similar selectivities for a particular receptor, a given dose of an irreversible
antagonist would antagonize those agonists with lower intrinsic efficacies to a
greater degree than those with higher efficacies. In contrast, a given dose of a
competitive antagonist would antagonize all of the agonists to a similar degree,
regardless of intrinsic efficacy. Second, if it can be assumed that irreversible
antagonists permanently inactivate receptors, then it follows that new receptors must
be synthesized for the antagonist effect to diminish. For this reason, irreversible
antagonists usually have a longer duration of action in vivo than do competitive
antagonists. Along these same lines, the percentage of receptors eliminated by an
irreversible antagonist should be positively related to both the dose of the antagonist
and the time it takes for receptor recovery to occur. The significance of protection
experiments was also discussed. This refers to the ability of a competitive
antagonist to protect against the actions of an irreversible antagonist when the
reversible compound is administered first. This type of experiment is crucial in
determining whether the apparent irreversibility is due to pharmacodynamic or to
pharmacokinetic factors. He stressed that none of these criteria alone are sufficient
to conclude that a compound acts in an irreversible fashion in vivo. All criteria
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should be met and these results must be compared to data generated from in vivo
studies such as those discussed by Dr. Rothman before an accurate determination of
irreversibility can be made. Dr. Woods summarized this portion of the symposium
by highlighting the importance of irreversible antagonists as pharmacological tools.
For instance, they can provide valuable insights into receptor function. They can be
useful for in vivo application of classical receptor theory such as the determination of
pharmacologic constants (e.g. agonist affinity and intrinsic efficacy). Finally, they
can be quite helpful in relating receptor occupancy to receptor function.

Next, Dr. Frank Porreca talked about the use of novel and selective irreversible
ligands in opioid receptor differentiation. He presented several examples of their
utility in defining opioid receptor subtypes. However, he also sounded a note of
caution regarding the interpretation of results obtained with putative subtype-
selective irreversible antagonists. An example of this occurred with the study of
UPHIT, a benzacetamide derivative which contains an isothiocyanate electrophile.
His laboratory found this compound to be an irreversible antagonist with an
apparently high degree of selectivity for the kappa-1 receptor subtype. This
conclusion was based on the finding that, in mice, UPHIT antagonized both the
analgesic effects and the specific binding of U-69,593, a kappa-1 selective
benzacetamide agonist, while having no effect on bremazocine, a kappa-2 selective
benzomorphan agonist, in either assay. This seemed to be a straightforward
assumption. However, since no kappa-2 selective irreversible antagonist was
available, the question arose as to whether the differential antagonism by UPHIT of
the analgesic effects of U-69,593 and bremazocine was due to the selectivity of
UPHIT or to the intrinsic efficacies of the agonists. With regards to the latter, it
could be argued on the basis of the above finding that bremazocine simply has a
much higher analgesic efficacy than does U-69,593 and is capable of producing a
full analgesic effect even when a substantial fraction of receptors is eliminated. In
addition, this study contained what seemed to be a major inconsistency in that
UPHIT had no effect on the analgesic response to CI-977, another kappa-l selective
benzacetamide. Perhaps this was also a case of high intrinsic efficacy. Both of the
above questions were assessed by making direct measurements of relative efficacy in
a smooth muscle preparation. There it was found that CI-977 did have a much
higher intrinsic efficacy than U-69,593 and that the efficacy of bremazocine was
similar to that of U-69,593. These findings support the initial conclusion that
UPHIT is a kappa-l selective irreversible antagonist. In contrast, he showed that
such problems did not arise during the characterization of delta receptor subtypes.
In this instance, irreversible antagonists exist for both the delta-1 (DALCE) and the
delta-2 (5'-NTII) subtypes and a bidirectional separation of the effects of delta-1
selective agonists (e.g. DPDPE) and delta-2 selective agonists (e.g. DSLET) could
easily be demonstrated.

Dr. Timothy Burke then discussed some findings obtained in mice with clocinnamox
(C-CAM), a novel irreversible opioid antagonist synthesized in the laboratory of Dr.
John Lewis. He showed evidence that C-CAM is a systemically-active irreversible
antagonist with no agonist activity at mu receptors. It was found to possess many of
the predicted in vivo characteristics of an irreversible antagonist. For example,
certain doses of C-CAM antagonized the analgesic effect of morphine to a greater
degree than the analgesic effect of fentanyl or, to an even greater degree, etonitazene.
In contrast, a single dose of the competitive antagonist naltrexone antagonized the
analgesic effects of all of the mu agonists listed above to a similar degree, illustrating
one major difference between the two types of antagonists. C-CAM also exhibited a
substantially longer duration of antagonist action against the analgesic effect of
morphine than did naltrexone. Furthermore, simultaneous administration of various
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doses of the short-acting competitive antagonist naloxone with the highest dose of
C-CAM tested blocked, or protected against, the antagonist effects of C-CAM
versus morphine in a dose-dependent manner. He also described the results of a
series of experiments in which the animals were pretreated with various doses of C-
CAM at various times prior to their sacrifice. Cerebral membranes were then
isolated from these mice for use in receptor binding experiments. These experiments
showed that C-CAM pretreatment decreased the B,,, of the mu-selective

radioligand [3 H] DAMGO in a dose-dependent manner while not affecting its Ky, or
affinity. Furthermore, the doses of C-CAM required to produce a complete or near-
complete inhibition of [3 H] DAMGO binding in this assay were those that eliminated
the analgesic response to morphine, but not to fentanyl or etonitazene. The duration
of inhibition by C-CAM of [’H] DAMGO binding was also similar to the duration
of antagonism of morphine analgesia. Together, these results indicate that the ability
of C-CAM to antagonize the analgesic effects of mu opioids is largely, but not
completely, due to the elimination of mu receptors. Finally, it was shown that C-
CAM also has affinity for kappa and delta receptors. C-CAM appears to be
approximately twice as selective for mu receptors as for kappa and 10-20 times as
selective for mu than for delta receptors. C-CAM should prove to be a useful and
interesting tool for the study of opioid receptor mechanisms.

Dr. Jean Bidlack talked about her work with some novel irreversible opioid
antagonists which were developed in the laboratory of Dr. Sydney Archer. The
novel feature of these ligands is that they contain sulthydryl groups which can form
covalent disulfide bonds by oxidative coupling to a sulthydryl group in the receptor
protein. One of these compounds, TAMO, exhibited an analgesic effect immediately
after administration which appeared to be mediated through mu receptors as it was
blocked by the mu-selective irreversible antagonist beta-funaltrexamine. This
agonist action diminished after approximately 2 hours, at which time TAMO became
a selective mu antagonist with a long duration of action against morphine analgesia.
Another compound that she described was the N-cyclopropylmethyl analog of
TAMO (N-CPM-TAMO). This compound did not exhibit any agonist activity and
possessed a similar selectivity profile to that of the patent compound TAMO. It was
also a long-acting antagonist of morphine analgesia. One problem with sulfhydryl-
reacting compounds is that they react with glutathione, which contains a sulthydryl
group and is commonly present in membrane preparations. Competition with
glutathione may therefore complicate the results obtained with sulthydryl-reacting
compounds such as TAMO or N-CPM-TAMO in binding assays. Nevertheless,
both compounds appeared to be irreversible mu-receptor antagonists both in vivo
and in vitro.

Dr. John Lewis closed the symposium with a brief discussion of the role that
structural characteristics of irreversible opioid antagonists play in terms of function.
He pointed out that structural aspects contribute a great deal to the agonist/antagonist
and specificity profiles of opioid alkylating agents. Furthermore, less reactive
alkylating groups are more beneficial in terms of central availability after systemic
administration than are highly reactive groups which can interact in an irreversible
manner with any number of proteins en route to the CNS. Finally, he observed that
some high affinity, non-electrophilic ligands, such as buprenorphine, can also
interact with receptors in an essentially irreversible manner.

AFFILIATION:

University of Michigan, Ann Arbor, MI
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CLINICAL RESEARCH METHODS FOR DRUG
ABUSE MEDICATIONS DEVELOPMENT

C. V. GRUDZINSKAS AND G. E. BIGELOW

The effective and efficient development of new medications is guided by a series of
well defined decision points -- beginning with a Medical Needs Assessment and ending
with regulatory approval of the New Drug Application (NDA) and market introduction
of the new pharmacotherapeutic agents.

Three medications for treating heroin abuse/dependence are currently approved
(methadone, naltrexone, naloxone) and other (levo-alpha-acetyl-methadol,
buprenorphine) appear well on their way toward approval. The development of
medications to treat cocaine abuse/dependence lags considerably. Methods are needed
for identifying promising pharmacotherapeutic agents for cocaine abuse/dependence
and for assessing their likely therapeutic value so that efficient decisions can be made
during this medication discovery and development process. This process of developing
medications to treat cocaine abuse may benefit from the experience and the methods
used with other types of substance abuse, or novel methods may be needed. At this
time it is unclear which animal and/or human pharmacology models and procedures
will have the necessary predictive validity.

This symposium provides an update on the current state of the art in clinical research on
identification, evaluation, and development of medications for treatment of drug abuse
and dependence. Special focus is placed on the predictive ability of the various clinical
pharmacology models and procedures and on their value in guiding discovery and
development decisions regarding anti-cocaine pharmacotherapies that might:

1. treat/reduce cocaine toxicity;

2. reduce cocaine use and/or aid initiation of cocaine abstinence;
3. prolong periods of cocaine abstinence.

AFFILIATIONS:

Medications Development Division, National Institute on Drug Abuse, Rockville, MD
(CVG) and Behavioral Pharmacology Research Unit, Johns Hopkins University School
of Medicine, Baltimore, MD (GEB)

37



THE ROLE OF HUMAN LABORATORY
STUDIES IN DRUG ABUSE MEDICATIONS
DEVELOPMENT

G. E. BIGELOW

Human laboratory methods offer a powerful and sensitive technology for assessing
the likely therapeutic efficacy of medications for treatment of drug abuse. It is
advocated that human laboratory methods should be used to identify promising drug
abuse treatment medications and to guide the selection of medications for further
evaluation in clinical trials. At present, a variety of medications, with vastly different
neuropharmacological mechanisms, are being studied or proposed for study as
potential pharmacotherapies for cocaine abuse, often with little or no evidence of
relevant behavioral pharmacological activity. Such activity can be detected most
sensitively and efficiently in the well-controlled and precisely-measured laboratory
setting.

Human laboratory studies also offer advantages from the perspective of safety
assessment. Potential interactions of the treatment medication with the drug of abuse
can be detected and managed most effectively in the laboratory setting.

A useful conceptual framework is to view the goal of drug abuse pharmacotherapy as
being to reduce the abuse liability of drugs of abuse. An extensive and well-validated
experimental literature exists concerning assessment of drug abuse liability in
humans. A promising medications-development approach is to assess whether
putative pharmacotherapies alter the effects of drugs of abuse in directions suggestive
of reduced abuse liability. One recommended method is to evaluate the subjective,
physiological and behavioral effects of laboratory challenges with drugs of abuse
before, during, and after chronic treatment with gradually escalating doses of the test
medication. Studies with buprenorphine treatment of opioid abuse have demonstrated
sensitivity of laboratory measures to relevant effects not detected by more global
clinical outcome indices.

The sensitivity and value of human laboratory procedures for evaluating potential
anti-cocaine pharmacotherapies is illustrated by two recent studies. In one, dual
abusers of opioids and cocaine were tested in the laboratory for response to 40 mg i.v.
cocaine challenges before and during treatment with buprenorphine 9 mg/day. There
was no evidence that buprenorphine treatment reduced cocaine’s abuse liability.
Rather, nonsignificant trends suggested enhancement by buprenorphine of cocaine’s
positive subjective effects and of cocaine craving. These data suggest buprenorphine
to be a poor candidate as an anti-cocaine pharmacotherapy. In a second study,
volunteer cocaine abusers in a residential laboratory were repeatedly challenged with
cocaine (0, 20, 40 mg i.v.) before, during, and after chronic daily treatment with the
serotonin uptake blocker fluoxetine (up to 40 mg/day). Fluoxetine treatment was
associated with a dramatic and dose-related attenuation of the magnitude and duration
of cocaine’s positive subjective effects. These data suggest fluoxetine and, by
implication, other serotonin uptake blockers be promising agents deserving further
study as potential pharmacotherapies for cocaine abuse.

AFFILIATION: Behavioral Pharmacology Research Unit, Johns Hopkins University
School of Medicine/Francis Scott Key Medical Center, Baltimore, MD 21224
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THE ROLE OF SUBJECT CHARACTERISTICS:
SYMPTOMATIC VOLUNTEERS VERSUS
PATIENTS

E. M. SELLERS AND U. E. BUSTO

Traditionally severely dependent individuals have been used in studies of efficacy and
safety of new therapeutic agents for the treatment of addictive disorders. The reasons
for focusing on this group, which stands in contrast to most other areas of therapeutic
development, are primarily social, political and economic, and to a much lesser extent
pharmacologic or scientific.

In the area of abuse liability testing most studies to date have used post-addicts or
current abusers. The few studies of “normal” volunteers and those with altered affect
have generally found most individuals do not prefer sedative-like drugs such as the
benzodiazepines over a placebo. We have recently been conducting abuse liability
studies using individuals who arc familiar with psychotropic drug effects but have
never used drugs. The strategy we have been following is to screen individuals prior to
testing with a test dose of e.g. secobarbital 150 mg, and to select only those who can
reliably and appropriately report the drug effects (about 60% of the screened
population). We have used a novel clinical trial design to ensure that three
pharmacologically comparable doses of the partial agonist benzodiazepine, bretazenil,
could be compared to three doses of each of the full agonists, diazepam and alprazolam
in 28 experienced drug users. These subjects could distinguish these compounds from
each other with respect to time course of drug effects, magnitude of sedation, liking,
euphoria and dysphoria. Their pattern of subjective reports were very similar to those
of abusers except that they tolerated somewhat lower doses and experienced more
dysphoria. Based on this study one could have drawn the same conclusions with
respect to relative abuse liability of diazepam and alprazolam as has been derived from
epidemiologic, and user and clinician surveys concerning abuse. These data suggest
that the validity and reliability of subjective reports of drug effects are more important
than a past history of drug dependence.

The issue of patient characteristics is obviously of importance for the medication
development field to consider in order that subsets of patients who respond to specific
medication alone and in combination with specific non-pharmacologic treatments, can
be identified. The focusing of studies on the severely dependent and affected
individuals fail to address the under-served patients who are mildly dependent. This
group is important from a public health prospective, not only because they are common
but also because they are likely to benefit from treatment. From a methodologic
standards perspective the full characteristics of trial participants and non-participants
should be reported. The treatment outcomes and characteristics of patients who are
recruited, mandated and self-referred for treatment, stratified by extent of drug use and
other psychopathology, need to be determined.

AFFILIATION: Addiction Research Foundation and Depts. of Pharmacology,
Medicine and Psychiatry, University of Toronto, Toronto, Ontario, M5S 2S1, Canada
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THE ROLE OF CLINICAL PHARMACOLOGY

IN PREDICTING CLINICAL EFFICACY
B. C.Y. TAl

Medications development is a highly focused activity which may be viewed as a
sieving process for determining the efficacy of the potential medications. The current
research efforts in the field of medications development are mostly directed toward the
validation of the development rationale rather than the prediction of the clinical
efficacy of the investigational compound. In light of this, the Medications
Development Division (MDD) of the National Institute on Drug Abuse, proposed the
establishment of a Clinical Decision Network whose near term goals are to 1) form a
network with multi-disciplinary experts, 2) identify and evaluate issues relevant to the
design and implementation of clinical trials, and 3) make recommendations on how to
generate results that are unambiguous, comparable among trials and consistently
predictive of clinical efficacy. The long term goal of this Decision Network is to
develop a validated clinical decision tree which will effectively and efficiently move
potential cocaine treatment medications into multi-center efficacy trials with an
excellent likelihood of success.

The first Clinical Decision Network was held on April 20-21, 1992, in Rockville,
Maryland. Experts from the FDA, NIDA’s TRUs, the VA-CSP Advisory Group, the
PMA Commission on Medications for the Treatment of Drug Dependence and Abuse,
and various Divisions within NIDA met to examine critical issues pertinent to the
initial clinical pharmacology studies that will yield efficacy predictive results.
Elements missing from the current process were identified and the following proposals
were made:

1) Missing element: Definition of treatment success. Proposal: In collaboration
with DCR/NIDA, Dr. Betty Tai will coordinate the NIDA TRUs and the three
NIDA VA clinical centers to develop a proposal defining treatment success
criteria.

2) Missing element: Standards of measurements in clinical trials. Proposal: Drs.
Charles O’Brien and Paul Fudala working with NIDA’s VACSP Advisory
Group will draft a proposal that would permit parametric comparison of trial
results of the same compound and across compounds.

3) Missing element: The development of new pharmacological assessment
methods as predictors of clinical efficacy, Proposal: Dr. Charles Gruzinskas
will coordinate an initiative with the NIDA ARC, DCR and DPR to draft new
methods proposals.

4) Missing element. Medication development decision network from preclinical to
multi-site trials. Proposal: MDD will work with the PMC Commission’s
Clinical Committee (Dr. Scott Reines - Chair) to develop a medications
development decision (Go/No Go) network. Future workshops are planned to
review the progress.

AFFILIATION: Medications Development Division, National Institute on Drug
Abuse, Rockville, Maryland
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FDA PERSPECTIVE: IDENTIFYING INDICES OF
EFFICACY

C. WRIGHT

The FDA regulates the pharmaceutical industry, judging new medications according to
the claims to be made about their actions. For practical reasons face-valid short-term
indices are frequently used in clinical trials intended to support such claims as
surrogates for longer term outcomes.

Disease outcome in clinical trials usually have four dimensions for measurement. These
consist of subjective reports by the patient, observer ratings of disease severity, relevant
behaviors and various physiological measurements. Robust trials (trials with a high
likelihood of success) sample all four dimensions of outcome for a given therapeutic
objective. Currently, there is some consensual agreement that medications are needed
to modify the cycle of use and abuse of a drug, to enhance therapeutic responses to the
environment, and to promote rehabilitation.

Medications which affect drug use may deter initial use by hardening the host, altering
the drug’s subjective effects, blocking toxicity, modifying tolerance or dependence,
treating withdrawal, reducing drug seeking behavior, supporting abstinence, or
(perhaps most importantly) relieving suffering. Medications which alter the interaction
between the addict and the outside world may help keep the patient (or the victims)
alive by reducing down denial, helping to retain the patient in treatment, or supporting
rehabilitation by promoting abstinence. Medications may specifically promote
rehabilitation by supporting cognition, fostering normal impulse control, or preventing
or treating dysphoric mood states.

Investigators may improve their trials by writing a hypothetical package insert before
the protocol for a clinical trial of a new treatment. If it appears that the protocol will (if
successful) support the desired claims, it is likely to succeed.

AFFILIATION:

National Institute on Drug Abuse, Addiction Research Center, Baltimore, Maryland
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MEDICATIONS DEVELOPMENT:
MAXIMIZING THE YIELD OF RESEARCH

RESOURCES
F. J. Voccl

During the past eighteen months, the Medications Development Division (MDD) of the
National Institute on Drug Abuse (NIDA) has incorporated business management
techniques commonly used in the pharmaceutical industry to evaluate and develop
areas of medications development for addictive disorders. A strategic planning process
was initiated. A mission statement and goals and objectives for the Division were
developed. A five year plan was developed and components of the plan have recently
been initiated. The Division has concentrated on the development of
pharmacotherapies for the treatment of cocaine and narcotic dependence. The cocaine
pharmacotherapy program has both preclinical and clinical components. The
preclinical component of the cocaine development program, the cocaine treatment
discovery program, has evolved over the last year. This program has compound
identification and acquisition teams. Compounds are evaluated through a decision tree
in which go/no-go decisions are reached regarding further assessment and compound
development. This program will develop substances which are both cocaine-like or
cocaine antagonist. A similar process has been implemented in the clinical program
with evaluations of the selection process and several compounds currently in testing.

The opiate development program has two New Drug Application (NDA) candidates,
LAAM, and buprenorphine. In addition, a depot-injection form of naltrexone has been
developed and is currently being tested. A preclinical opiate treatment discovery
program has been discussed and will be implemented in the next year.

In addition to the programs, the MDD has made progress in developing regulatory
interactions with the Food and Drug Administration (FDA), interactions with the
private sector, interactions with grantees and contractors, and developed interagency
agreements which can facilitate the development of new medications for the treatment
of cocaine and narcotic addiction.

AFFILIATION:

Medications Development Division, 5600 Fishers Lane, National Institute on Drug
Abuse, Rockville, MD
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USE OF DRUGS, TRANQUILLIZER AND
ALCOHOL IN Two NORWEGIAN POPULATION
SAMPLES

I. Sandanger

The data to be presented are collected through personal interviews with two random
samples in the populations of one part of Oslo and in four municipalities on the islands
of Lofoten in Northern Norway. Each sample is 1000 individuals age 18 or older,
chosen by the Central Bureau of Statistics. The aims of the investigation are better
knowledge of resources and risks for health in the populations; to compare the urban
Oslo-population with the rural coast-population; and to make suggestions for better
planning in local societies and health services.

Pepresentativity. The respondent rate in Oslo is 75% and in Lofoten 79%. The samples
are representative for sex and civil status. In the data used for this paper, only the age
groups 20 - 49 will be used.

Use of alcohol, tranquillizer/sleeping pills and illegal drugs in these populations are
related to demographic variables and some vulnerability - and risk - variables.

Results. Sex differences arc largest with alcohol: 1.7% women and 11.8% for men. 20
- 29 years have most cases, and there are twice as many cases in Lofoten as in Oslo.
Drugs are used equal between men and women, and very seldom in Lofoten.
Tranquillizers are used nearly twice as often by women than men, but if one considers
daily use the sexes are equal. All three dependent variables increases in caseness as life
strain last year or illnesses last year increase. They also increase with lowering social
support. Having had parents with alcohol abuse increases use of tranquillizers, and
parents treated for nervous problems increases taking drugs. There is a 14% overlap
between hazardous alcohol consumption and drug-ever use. Two-thirds of those who
use tranquillizers report psychiatric symptoms above caseness score at the Hopkins
Symptom Checklist 25 items, 21% among the high alcohol consumers and 22% of the
drug-takers. There are large sex differences in favour of more symptoms to women.
There are also more psychiatric diagnoses last year as measured by the Composite
International Diagnostic Interview. Compared internationally, use of alcohol and
tranquillizers are relatively low in Norway, but with large differences within the country.
Comparable figures for drugs arc not yet found.

AFFILIATION:

Centre for Social Network and Health, Ulleval Hospital 0407 Oslo, Norway
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PEOPLE RECEIVING TREATMENT FOR DRUG
AND ALCOHOL PROBLEMS IN AUSTRALIA

A. BAILLIE, R. P. MATTICK, P. WEBSTER AND R. CHEN

The first Australian national census of clients of substance use treatment agencies
(COTSA90) was undertaken on Wednesday 21st March 1990. All agencies
specializing in the treatment of drug and alcohol problems (n=506) were surveyed with
431 (85.2%) responding.

The results of this census indicate that 6,175 people were receiving services for drug
and alcohol problems across Australia on the census day. Ten percent of people seen
were collateral’s or relatives or friends of a substance user. The mean age of the clients
was 34.4 years and two thirds were male. The majority were Australian born with ten
percent being Aborigines or Torres Strait Islanders. The majority of clients were not in
paid employment. The most frequent presenting drug problem was alcohol (46% of
clients) followed by opiates (24%) and poly-drug use (11%). Cocaine was reported as
the principal drug problem in less than half a percent of clients.

In September 1989 NIDA and NIAAA conducted the National Drug and Alcoholism
Treatment Unit Survey (NDATUSS89). This survey of treatment units in the United
States provides a point of comparison for the COTSA90 findings. If allowances are
made for the methodological differences between COTSA90 and NDATUSS89
estimates show the treated prevalence of substances use is between 1.4 and 2.2 per
thousand in Australia compared with 2.9 per thousand in the USA.

Australians in alcohol treatment are older compared to NDATUS89 findings while
those in treatment for opiate or other illicit drug use are younger in Australia. The age
difference in alcohol treatment may be due to greater cultural acceptance of excessive
alcohol consumption in Australian society.

A greater proportion of those in treatment for alcohol problems are women in the USA
compared with Australia. However, the proportion of women in treatment for opiate
and other drug problems in the same. Aborigines in Australia and blacks in the US are
over-represented in treatment compared to the make-up of the general population.

A second national census has just been completed with about 5,700 clients currently
receiving treatment in Australia.

REFERENCES: Available from the senior author on request.
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PREVALENCE ESTIMATES OF PSYCHO-
PATHOLOGY IN SUBSTANCE

ABUSERS TREATED IN METHADONE-
PROGRAMS IN THE NETHERLANDS

R. M. W. Smeets, J. Van Limbeck and X. Hofman

The prevalence of psychopathology in substance abusers in the United States
of America is high. The main question in this paper is: “Does this also apply
for the Netherlands?” An outline of the development of drug treatment
programs in the Netherlands is given. The objectives of the coherent
treatment program in Amsterdam are:

1. Reduction of negative social consequences of drug abuse 2. Improvement
of physical and psychological conditions to bring about a more human
existence. 3. To prevent young adolescents from using drugs.

The principles of continuity of care are implemented and priority is given to
care instead of cure. Studies and data are presented from three methadone
maintenance programs in the Netherlands:

1. A low-threshold program in Rotterdam aiming at stabilization. (n = 116).

2. A high-threshold program in the Hague, treatment oriented, offering
counseling and psychotherapy. (n = 152). 3. A public health program in
Amsterdam aiming at patients expelled from all other programs (n = 76)

The main results of three studies show that in all programs 75-80% are male.
The mean age in the public health program is 37.2 years, 10 years more than
in the other programs. Psychopathology was assessed within the first 10 days
of admission using the NIMH-DIS-III-A. Current and life-time prevalence of at
least one DSM-III-axis 1 disorder are in the low-threshold program, 26.1 vs.
40.0%; and in the high-threshold program, 40.0 vs. 67.8%. Current and life
time prevalence of no DSM-III diagnosis are in the low-threshold program,
50.4 vs. 435%: and in the high-threshold program, 19.5 vs. 13.8%. Current and
life time prevalence of A.S.P. do not differ significantly between programs.
Life-time prevalence of dysthmic disorder ranges from 38.5% in the change-
oriented program to 11.5% in the low-threshold program to 8.6% in the public
health sample.  The life-time prevalence of psychotic disorders ranges from
3.9% in the treatment oriented program to 4.5% in the low-threshold program
to 17.3% in the public health program.

The results lend support to the following hypotheses:

1. The prevalence of psychopathology in substance abusers in methadone-
maintenance programs in the Netherlands does not differ significantly from
the U.S.A. 2. Substance abusers with higher levels of psychiatric co-morbidity
are treated in high-threshold change oriented treatment programs. 3. The
public mental health organization takes care of a hard to treat, most severely
ill, and more psychotic group of substance abusers.

The clinical relevances of these results are discussed.

AFFILIATION: Academisch Ziekenhuis bij de Universiteit van Amsterdam,
Amsterdam, THE NETHERLANDS
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PREVALENCE ESTIMATES OF SUBSTANCE
ABUSE, SOCIAL FUNCTIONING AND DEMO-
GRAPHIC CHARACTERISTICS IN GENERAL
POPULATION CASES, IN GENERAL PRACTI-
TIONERS' CASES AND IN MENTAL HEALTH
CARE CASES IN THE EAST/SOUTH CATCHMENT
AREA OF AMSTERDAM

X. Hofman, J. van Limbeek, and L. Wouters

SUBJECTS METHOD: Data (1458 Subjects) of a research project in the Amsterdam
East/South Catchment Area (80,000 inhabitants) are presented. Results from two studies
were combined. The total study-population is divided in three strata:

L General population: a representative sample of the register of population in the
catchment area (410 subjects).

1L General practitioners: consecutive admissions of 41 general practitioners in the
catchment area (938 subjects).

I11. Psychiatric outpatient facilities: consecutive admissions of psychiatric outpatient

facilities in the catchment area (110 students).

From each subject, a complete psychiatric history was obtained using the Dutch version
of the NIMH-DIS Version III-A. Psychosocial functioning was assessed with the
Sickness Impact Profile (The SIP). The SIP provides a measure of perceived health
status.

RESULTS: The response rates were .52 for the general population stratum, .65 for the
general practitioners stratum, and .70 for the psychiatric outpatient facilittes stratum.
Results were not biased regarding demographic variables.

A significant increasing trend in prevalence rates of affective disorders, anxiety disorders
and any DIS/DSM-III disorder across strata was found.

In a whole group analysis it was found, despite different prevalence rates of substance
dependence in three strata, that the probability of psychiatric comorbidity in substance
dependent persons does not differ across strata (Mantel-Haenszel Odds Ratios varied
from 2.4 to 2.7 for different diagnostic categories). Alcohol dependent persons are less
likely to have psychiatric comorbidity as drug dependent persons and the prevalence of
psychosis does not significant differ between alcoholic and non-alcoholic persons.

Two other findings ought to be stressed: (1) psychiatric outpatient facilities are more
likely to have substance dependent disorders as persons in lower strata and (2) a
significant increasing trend across strata in mean number of days on sick leave, mean
number of psychopathological symptoms and psycho-social dysfunction (SIP) was
found. Therefore, although the differences are not impressive, these findings probably
reflect the impact of psychiatric comorbidity in substance dependent persons over time.

AFFILIATION: Municipal Health Organization, Department of Social and Psychiatric
Epidemiology, Amsterdam, The Netherlands
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GENETIC APPROACHES TO UNDERSTAND-
ING THE ACTIONS OF DRUGS OF ABUSE

R. J. MARLEY; A. C. COLLINS; G. I. ELMER; S K. SUDAKOV;
J. BELKNAP; G. E. MCCLEARN; R. W. PICKENS AND S. R. GOLDBERG

Techniques from the fields of behavioral genetics, pharmacogenetics,
quantitative genetics and molecular genetics have been used extensively for
investigations of the actions of alcohol and nicotine. The use of these genetic
approaches has contributed substantially to our understanding of individual
differences in response to alcohol and nicotine and the mechanisms
underlying the actions of these substances. More recently, these techniques
have begun to be applied to studies of the actions of psychomotor stimulants
and opiates. This symposium provided an opportunity for investigators,
using a variety of genetic techniques to study problems related to drug
abuse, to present their techniques and findings. It also served as an
introduction to genetic techniques available for studying drug abuse.

A number of studies have presented evidence which suggest that tobacco use
is regulated, in part, by genetic factors. It has been argued that
environmental factors promote or inhibit the initiation of tobacco use,
whereas genetic factors regulate its persistence. These genetic factors may
influence sensitivity to the acute actions of nicotine, the development of
tolerance to these actions, the development of dependence on nicotine or the
reinforcing actions of nicotine. Studies conducted by Al Collins and
colleagues utilizing inbred and selectively bred mouse strains have provided
evidence concerning some of these measures as well as providing partial
neurochemical explanations for variability in response to nicotine. Analyses
of genetic influences on sensitivity to nicotine suggest that the number of
brain nicotinic receptors partially regulates sensitivity to nicotine. These
studies assessed the relative sensitivities of 19 inbred mouse strains to
nicotine on seven behavioral and physiological measures. The strains varied
2-3 fold in their sensitivities to nicotine. Interestingly, the rank order of
sensitivity varied depending upon the response measured. Principal
component analyses suggested that a minimum of two separate response
systems may exist; one characterized by nicotine effects on locomotor activity
and body temperature and another characterized by nicotine-evoked seizures.
Correlational analyses suggest that the Y-maze/body temperature responses
may be regulated by a variant of the nicotinic receptor that binds [3H]-
nicotine with high affinity. The seizure measures seem to be associated with
a nicotinic receptor that binds a-bungerotoxin. Other studies have assessed
whether genetic factors regulate the development of tolerance to nicotine. A
recent analysis of nicotine tolerance utilized 5 inbred mouse strains that
differ in sensitivity to an acute challenge dose of nicotine. These five strains
were treated chronically by i.v. infusion of increasing doses of nicotine.
Tolerance to nicotine was determined for several measures. The five mouse
strains differed dramatically in the nicotine infusion dose that produced
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detectable tolerance to nicotine. Those mouse strains that were most
sensitive to an acute challenge dose of nicotine developed tolerance at the
lowest infusion doses. Resistant strains developed tolerance only after
chronic treatment with the highest infusion doses. This analysis also
included an evaluation of the effects of chronic nicotine on the number and
affinity of brain nicotinic receptors. Tolerance development correlated highly
with nicotine receptor changes in strains that developed tolerance at low
infusion doses, but no significant correlations were seen for those strains
resistant to the development of tolerance. Tolerance development correlated
with changes in the number of bungerotoxin binding sites only for the
tolerance resistant strains. These results indicate that tolerance to nicotine
is not inextricably due to receptor up-regulation. Preliminary data suggests
that strain differences in the reinforcing properties of nicotine may also exist.
Thus, initial sensitivity and the development of tolerance to nicotine and
preference for nicotine appear to be genetically regulated with common genes
regulating the number and functional status of brain nicotinic receptors.

The behavioral genetics model investigates individual differences in behavior
as a function of an individual’s genotype, environment and interactions
between the two. Greg Elmer has been integrating behavior genetics
methods and classical pharmacological techniques to determine genetic and
pharmacological contributions to characteristics important in the acute
effects of opioids. Potency, efficacy and genotype are important for the
pharmacological effects of a drug. Genetic differences in opioid potency have
been studied extensively, however, genetic factors important in the
therapeutic efficacy of opioids have not been investigated. Genetic differences
in the potency of morphine were determined in eight inbred mouse strains
using the hot-plate technique. Genetic differences in morphine’s' therapeutic
efficacy were determined by administering an equi-active dose of morphine
for each respective strain at increasing stimulus intensities on the hot-plate.
Quantitative differences in potency and large quantitative and qualitative
differences in therapeutic efficacy were found as a function of genotype.
These results suggest that the factors mediating potency and therapeutic
efficacy are genetically and possibly mechanistically unrelated. A second set
of experiments determined genetic differences in relative y-receptor reserve
and agonist affinity using an in vivo pharmacological method of partial
irreversible receptor blockade. These studies suggest that u-opiate receptor
reserve as determined in vivo is an important factor for sensitivity to
morphine. Mu-receptor reserve was highly correlated with the potency of
morphine across genotype. Conversely, agonist affinity and sensitivity to
delta opiate antagonists appear to be important factors in differences in the
therapeutic efficacy of morphine. The characterization of genetic differences
in the therapeutic efficacy of opioids adds an important dimension to the
investigation of genetic components in opioid-related drug effects. Behavioral
pharmacogenetic techniques have also been used to investigate genetic
influences on intravenous opioid self-administration behavior. Genetic
differences in relative sensitivity to the acute analgesic effects of morphine
and the development of tolerance and withdrawal severity from morphine are
currently being investigated in several inbred rat strains known to differ
significantly in general locomotor activity and response to acute stress.
Large differences in morphine self-administration behavior, morphine intake
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under two bottle preference procedures and locomotor stimulant effects were
found as a function of genotype. In addition, genotype by environment
interactions thought to be important in the complex behavioral effects of a
drug have been investigated. Genetic variations in extinction patterns
during self-administration studies suggested possible differences in
conditioned drug effects. To this end, environmental conditioning studies
using opioids demonstrate that genotype may be an important factor in
conditioned drug-like effects and may play a role in drug-seeking behavior.

The range of individual differences in susceptibility to drugs of abuse is
obviously enormous. Understanding the determinants of these individual
differences is essential both for the purposes of identification of risk factors
and for design of rational preventive or therapeutic interventions. Until
recently, two general approaches have been available for studying the domain
of genetic influence: (1) single locus methods when a single gene has
powerful influence resulting in discrete phenotypic categories, and (2)
methods appropriate to quantitative genetic analyses when there is clear
evidence of resemblance of relatives, but a smooth, continuous distribution of
the phenotype in the population. The single locus approach, when applicable,
offers substantial advantages. These include prospects for characterization of
individuals’ genotypes for purposes of genetic counseling or pre-onset
intervention and the possibility of identifying the primary gene product with
consequent opening up of avenues for research on mechanism. However, the
enormous range of “normal” individual differences in response to drugs is
largely inaccessible to this approach. In these cases, statistical approaches
can characterize the proportion of that variability which is due to genetic
differences among individuals, and can describe the role of shared genes in
determining correlations among pharmacological phenotypes. Just as the
single locus approach is powerful in its clarity and simplicity, the
quantitative genetic approach is powerful in its comprehensiveness. It can
detect the effects of all genes, regulatory, as well as structural, that influence
the phenotype in any way. The analytic models typically posit an indefinitely
large number of genes of equal, indefinitely small, effects. The genes remain
anonymous and largely inaccessible to mechanistic study. It has long been
appreciated that for many continuously distributed phenotypes the involved
loci may be unequal in magnitude of effect, with some having substantial
influence. Methods of investigating these situations have been limited until
quite recently when molecular genetics provided, in the form of restriction
fragment length polymorphisms (RFLP), a method of “marking” mearly the
whole of the chromosomal material. The availability of RFLP has inspired a
burgeoning research effort on the topic of quantitative trait loci (QTL). QTL
are loci that have a detectable effect on the variance of a quantitative
phenotype although they are not so influential as to be found by conventional
single locus approaches. This research has been remarkable in that QTL
have been found for almost every phenotype studied and in that a substantial
proportion of the phenotypic variance can be ascribed to these QTL. The
systematic search for QTL in animals has only begun; in respect to
pharmacogenetics, bare beginnings have been made in alcohol studies.

McClearn and other have begun utilizing a particularly powerful approach to
QTL in drug-related processes which utilizes recombinant inbred (RI) strains
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of mice. RI strains are inbred strains derived from the crossing of two
parental inbred strains to produce an F1 and subsequent F2 generation.
Several RI strains are then derived from the genetically segregating F2
generation by inbreeding. For each locus for which the alleles of the parental
strains differ approximately half of the RI strains should be homozygous for
the allele of one allele and half homozygous for the other allele. If a single
gene is responsible for a trait approximately half of the strains should be like
one parent and half like the other with no intermediate phenotypes.
Conventional RI analyses permit the identification of single loci of major
effect, and the assessment of heritabilities and genetic correlations among
phenotypes. Adaptation and extension of the classical RI analysis to include
QTL analyses, however, permits the identification of multiple chromosomal
regions in which there are genes influencing a phenotype of interest. RI
strains, thus, provide a valuable tool to identify QTL associated with
quantitative traits that show continuous RI strain distribution patterns.
QTL also offer an exciting prospect of selective breeding directly for genotype,
rather than indirectly on the basis of phenotype, as has been necessary
heretofore. Lines generated by QTL-based selection provide a powerful
means of confirming the causal relationship of marker and phenotype and to
provide “purpose-built” models for investigating neurochemical mechanisms.

Belknap and colleagues have used a QTL approach to assess associations
between a quantitative trait (e.g. morphine sensitivity) and allelic variation
at one or more previously mapped marker gene loci. For this purpose, a
correlation coefficient between the BXD RI strain means for 4 morphine-
related traits (hot plate-assessed analgesia, hypothermia, locomotor activity
and Straub tail) and a series of 360 marker loci was calculated as an initial
screen for candidate QTL chromosome sites. These RI strains were originally
derived from a cross between C57BL/6]J and DBA/2J inbred mice, and have
been used extensively as a tool for chromosome mapping efforts. Each
marker locus was scored as a zero if the C57 allele was present, and a one if
the DBA allele was present, for each of the BXD RI strains. A significant
correlation between a trait of interest and a marker locus suggests that a
QTL affecting the trait of interest is located in the same chromosome region
as the marker, i.e., they are linked. Strain sensitivity to morphine-induced
analgesia, hypothermia and locomotor activity were all genetically
intercorrelated with each other among the 20 RI strains, but not with Straub
tail. Naloxone Kp was also correlated in the expected direction with the first
three measures. QTL analysis revealed about a half dozen candidate
chromosome sites for each sensitivity and naloxone binding measure. The
one shared in common with naloxone K;, Bmax, morphine analgesia and
hypothermia was the Mpmv-5 region of chromosome 10. Since naloxone Kpj
was strongly associated with this chromosome region, this binding parameter
may be serving as a marker for one of the opioid receptor genes, which
heretofore have not been mapped. If so, the Mpmv-5 region may be the site of
one of the opioid receptor genes, most plausibly the mu receptor gene(s).

Several methods are available for the analysis of complex human behavioral
phenotypes such as substance abuse. These methods include family, twin,
and adoption studies, as well as segregation, linkage, and association
strategies. Although each method had its own implicit assumptions and
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limitations, converging evidence obtained from such alternative research
designs would provide evidence of a significant genetic etiology for substance
abuse. Unfortunately, for substance abuse other than alcoholism, very few of
these designs, other than family studies, have been utilized. The goal
underlying family study designs is to determine the extent to which a
disorder clusters within families. The prevalence of the disorder in relatives
of affected individuals is contrasted against the prevalence of the disorder
observed in relatives of a comparable group of unaffected individuals or a
community sample. For example, Rounsaville and colleagues (1991) reported
38.4% of the relatives of a group of opiate addicts had a drug disorder
compared with a community sample estimate of only 5.7% for drug disorder.
The resemblance between family members may be due to both genetic and
environmental factors; therefore, increased risk for drug abuse in family
members of abusers is consistent with, but not proof of, a genetic etiology.
Stronger evidence for a genetic component to substance abuse would come
from twin and adoption studies, but there are few of these studies due, at
least in part, to difficulties in obtaining enough of these rare individuals to
ensure meaningful genetic analysis. Twin studies rely on the comparison of
concordance rates in identical and fraternal twins and ascribe any increased
concordance in identical twin pairs versus fraternal twin pairs to the greater
genetic similarity of identical twins. The adoption method separates genetic
and environmental effects by studying adopted-away offspring of affected
biological parent(s). Cadoret and colleagues (1986) found that drug abuse in
adoptees was predicted by having a biological parent with alcohol abuse.
Furthermore, it was reported that divorce and psychiatric disturbance, but
not alcoholism, in the adoptive family were associated with drug abuse in the
adoptee. These findings suggest both genetic and environmental factors are
important in the etiology of substance abuse.

Once evidence has been obtained to indicate a significant genetic etiology for
a complex disorder, the next logical step in identifying the genetic factors is to
determine the way in which the genetic vulnerability is transmitted.
Segregation analysis is a statistical tool which compares the observed
segregation patterns within affected families to expected segregation patterns
under the conditions of random aggregation, a single major locus,
multifactorial transmission, and a single major locus with a polygenic
background. Likelihoods are compared for nested models in order to
determine the model most consistent with the data. Segregation analysis of
substance abuse has not been reported in the literature. Genetic linkage
strategies utilize the information from segregation studies in order to analyze
the co-occurrence of disorder and a genetic marker within related individuals.
This co-occurrence is described by the lod score which is the logl0 of the odds
favoring linkage. Association studies, on the other hand, compare the
presence of a particular marker in unrelated, affected individuals with the
frequency of occurrence of the same marker in unrelated, unaffected
individuals. In 1990, Blum and associates reported an allelic association of
the D2 dopamine receptor gene with alcoholism. Although some studies have
failed to replicate this association, 2100 subjects in 14 laboratories have been
studied to date and a meta-analysis of these data suggest that the Taql
restriction fragment length polymorphism originally reported by Blum is
found more frequently both in alcoholics and other drug abusers.
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BEHAVIORAL ECONOMICS: A
NOVEL APPROACH TO THE STUDY
OF DRUG DEPENDENCE

W. K. Bickel, R. J. DeGrandpre, S. T. Higgins, and J. R. Hughes

Drug abuse and dependence are among the most important problems facing
society today. Understanding the determinants of drug abuse has been advanced
by a considerable quantity of research which has catalogued a variety of factors
that control drug taking in the laboratory and in the real world. However, an
integration of those various factors into a consistent parsimonius system has yet to
be accomplished. Behavioral economics, which is the application of economics
principles to the behavior of individuals, has the potential to integrate that
research. In this presentation, the utility of behavioral economics for the study of
drug dependence was addressed.

Specifically, we presented research that shows the utility of behavioral economics
for 1) the integration of variables that control drug taking into singular terms via
the economic notion of unit price; 2) the identification of a fundamental
behavioral process previously unrecognized; 3) the quantification and subsequent
prediction of drug consumption; and 4) evaluating the effectiveness of
medications to treat drug dependence via application of the economic concept of
elasticity (sensitivity of consumption to price).

We conclude that behavioral economics provides a novel conceptual framework
for the study of drug dependence that is consistent, integrative, and parsimonius.

AFFILIATION:

Human Behavioral Laboratory, Department of Psychiatry, University of Vermont
Burlington, Vermont
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BEHAVIORAL ECONOMICS AND DRUG

CHOICE IN RHESUS MONKEYS
M. A. Nader and W. L. Woolverton

For several years, we have been investigating environmental determinants of choice
between drug and non-drug positive reinforcers in monkeys. We have found, for example,
that an increase in the magnitude of an alternative reinforcer can decrease the frequency of
drug choice in a two-option situation (Nader and Woolverton, 1991). In another
experiment (Nader and Woolverton, 1992), when monkeys were given a choice between
cocaine and food, consumption of cocaine increased with dose as did the frequency with
which it was chosen relative to food. When the response requirement for cocaine was
increased, while the response requirement for food was held constant, the cocaine dose-
response function shifted to the right and parallel. To examine the generality of the unit
price model from behavioral economics to a choice situation, we reanalyzed data from that
experiment. The dose-response data were initially analyzed using a linear regression model
with three independent variables: response requirement, dose and number of pellets as the
alternative. The 1’ using this model was 0.57 (p<0.001). The data were then reanalyzed
using multiple regression with unit price and number of pellets as independent variables.
Unit price combines response requirement and dose into a single independent variable, unit
price (responses/mg/kg). As predicted, consumption decreased as a function of increasing
unit price. The 1* for this analysis was 0.48 (p<0.001). The difference between the r°
treating dose and response requirement as separate independent variables and the 12 for the
unit price analysis was significant (p<0.001). That is, the difference was greater than
would be predicted based upon the decrease in independent variables from three to two.
Thus, combining response requirement and dose into a single independent variable, unit
price, significantly decreased the proportion of the variance that was accounted for by the
regression analysis. This analysis suggests that the unit price model may require further
refinement for use in situations involving choice.
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ECONOMIC ANALYSIS OF THE INTERACTIVE
EFFECTS OF FOOD AND DRUG INTAKE IN

BABOONS
R. W. FOLTIN

A basic tenet of behavioral economics is that reinforcing function is a
dynamic process dependent upon environmental circumstances which
can be best understood by studying changes in responding as a function
of changes in cost per unit of the reinforcer. Responding will increase
with initial small increases in cost, but as cost continues to increase,
responding will reach a maximum, and then decrease. The cost at which
responding is maximal can be used for comparisons across commodities.
Increasing the response cost for food pellets decreased pellet intake of
baboons by 60%, but increased responding by 2400%. Maximal
responding occurred at 100 responses/g. The availability of alternate
commodities differentially affected the cost associated with maximal
responding for pellets: maximal responding was observed at 8
responses/g when identical pellets were available, and at 30
responses/g when dextrose was available. Thus, these commodities
functioned as substitutes for pellets. Acute amphetamine and
fenfluramine decreased food intake at all costs without affecting the cost
associated with maximal responding, indicating that, unlike dextrose and
food pellets, anorectic drugs were not a substitute for food. Acute
diazepam increased food intake at all costs without affecting the cost
associated with maximal responding. Self-administered amphetamine
decreased the cost associated with maximal responding for pellets,
indicating that it did substitute for food. Increasing the cost for pellets
increased amphetamine, but not vehicle, self-administration. The cost at
which responding for amphetamine was maximal was greater than that
for vehicle or flavored dextrose. The emphasis on responding, rather than
on consumption, highlights the fact that a commodity that is only taken
occasionally may engender more behavior than a commodity that is
consumed more frequently. Economic models of behavior will be useful
in understanding drug-maintained behavior.
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THE ECONOMIC CONTEXT OF DRUG AND
NONDRUG REINFORCERS AFFECTS ACQUISI-
TION AND MAINTENANCE OF DRUG-REIN-
FORCED BEHAVIOR AND WITHDRAWAL
EFFECTS

M. E. CARROLL

A review of the drug self-administration literature indicates that alternative non-drug
reinforcers reduce drug intake in animal and human studies. Goals of the present study
were to: 1) examine the effects of alternative reinforcers on acquisition of drug self-
administration and on disruptions in operant behavior during drug withdrawal and, 2) to
determine the optimal economic conditions under which non-drug reinforcers suppress
ongoing drug self-administration. An autoshaping procedure was used with rats to
objectively quantify acquisition of i.v. cocaine self-administration. Concurrent access
to a glucose and saccharin solution prevented acquisition in half of the rats for up to 30
days. In a control group that received only water there was 100% acquisition.
Unlimited access to food also prevented cocaine acquisition in several rats. There was a
significant negative correlation between the amount of food consumed and rate of
cocaine acquisition.

In monkeys trained to self-administer orally delivered phencyclidine (PCP), PCP
consumption was plotted as a function of unit price (response/mg) in a positively
decelerating function (demand curve). When saccharin was concurrently available (vs
water) greater decreases in PCP-reinforced behavior were found with higher PCP unit
prices. A similar finding emerged when unlimited food or ethanol (8% wt/vol) were
concurrently available. Thus, alternative reinforcers most effectively reduce drug
intake when unit price of the drug is high due to either a high response requirement or
low concentration. In another study the effect of saccharin on PCP-reinforced behavior
was compared under two income (session length) conditions. When session length was
reduced from 3 to 1 hr, saccharin intake was also reduced by two-thirds while PCP
intake was unchanged. Thus, income is another economic variable that modifies the
effect of a non-drug reinforcer.

The withdrawal studies were conducted with 17.5 hr daily access to PCP and water self-
administration and a fixed-ratio (FR) schedule for food deliveries. When water was
substituted for PCP, food-maintained lever pressing decreased by at least 50%, and it
recovered to about 80% of baseline over eight days of withdrawal. When the food FR
was increased over a range of 64 to 1024, the severity of withdrawal increased until the
food FR was so high that body weight decreased, then the effect of withdrawal on
operant behavior diminished. A subsequent study compared PCP withdrawal in an
open economy (earned food is supplemented) and a closed economy (all food is
carned). A marked suppression in responding occurred in the open economy, but there
was no withdrawal effect in the closed economy. These results suggest that alternative
reinforcers have a biphasic effect on the expression PCP withdrawal. As cost of food
increases, withdrawal severity increases; but as cost of food continues to increase, the
withdrawal effect dissipates. This research was supported by RO1 02486 and R37
03240

AFFILIATION: Dept. of Psychiatry, University of Minnesota, Box 392 UMHC,
Minneapolis, MN 55455
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MOUSE STRAIN DIFFERENCES IN SUPPRES-
SION BY IN VIVO MORPHINE OF IN VITRO
IMMUNE RESPONSES

T. K. EISENSTEINI; J. L. BUSSIEREI’Z; T. J. ROGERS' AND M. W. ADLER®

We have investigated the effect of subcutaneous implantation of morphine pellets (75
mg) on the capacity of dissociated spleen cells to make a primary in vitro antibody
response to sheep red blood cells. Responses in treated mice were compared with
those observed in control mice which received no treatment, sham animals which were
subjected to the operation but received no pellet, placebos which were implanted with
a placebo pellet, mice given a naltrexone pellet alone, and mice given a naltrexone
pellet in addition to a morphine pellet. The effect of mouse strain and sex were
evaluated. It was found that morphine dramatically suppressed (>70%) the in vitro
plague-forming cell (PFC) response in both male and female mice of the C3H lineage
(C3HeB/Fed and C3H/HedJ), and that the suppression was reversible by naltrexone.
Similar levels of morphine-induced immunosuppression were observed in C57BL/6 mice,
but in this mouse strain suppression was not reversed by naltrexone. Beige mice
(C57BL/6/bg/bg), which have depressed analgesic responses to morphine as well as
defects in natural killer cell function and in polymorphonuclear leukocyte granule
formation and function, also showed markedly suppressed PFC responses following
morphine treatment.  Their heterozygous littermates (C57BL6/bg/+) were also
immunosuppressed. Suppression was not reversed by naltrexone in either mouse strain
carrying the bg gene. BALB/c mice gave poor primary responses to sheep red blood
cells, making evaluation of suppression difficult. CxBk/ByJ mice, which have reduced
numbers of p-receptors and fail to respond to the analgesic effects of morphine, were
not suppressed by morphine pellet implantation.

Morphine pellet implantation caused significant splenic atrophy. However, highly
significant immunosuppression was observed when the number of PFCs was calculated
per spleen or per 10" cells. In C3H lineage mice and BALB/c mice splenic atrophy was
reversed by naltrexone, but in C57BL/6 lineage mice it was not, substantiating the
mouse strain differences observed in the ability of naltrexone to reverse immunosup-
pression. C3H lineage mice, but not other mouse strains, showed significant mortality
(30%) in response to morphine pellet implantation.

The main conclusions from these studies are that 1) morphine administered in vivo is
immunosuppressive in a panel of mouse strains in both sexes, and 2) in some mouse
strains, but not others, the mechanism involves naltrexone-sensitive opioid receptors.
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MECHANISMS OF IN VITRO IMMUNE
SUPPRESSION BY OPIOIDS IN MURINE
MODELS

T. J. ROGERS, S. BELKOWSKI, C. ALICEA, T. K. EISENSTEIN AND
M. W. ADLER

Results reported by a number of investigators have established that immune function
may be significantly modulated by opioid compounds. We have previously found
that kappa agonists inhibit antibody responses both in vivo and in vitro. Mu agonists
were found to exhibit a similar effect but at higher concentrations. The alteration in
immune function was found to be naloxone-sensitive, stereospecific, and sensitive to
the kappa-specific antagonist Nor-BNI. We have recently extended these studies in
an effort to define the immune cell population(s) which are directly altered by these
opioid agonists. Our first approach has involved the use of cellular fractionation
techniques to isolate the accessory cell, T cell, and B cell populations. These isolated
populations were individually treated with the kappa-selective agonist U50,488H for
period for 4 hours. After the removal of unbound agonist, the other (non-treated) cell
populations were added back in an effort to reconstitute the three components of the
immune system. Our results show that treatment of accessory cells, but not B cells or
T cells, with U50,488H leads to significant inhibition of the antibody response.
These results suggest that the accessory cell component of the immune system
represents a direct target for the effects of kappa opioid agonists.

In an effort to examine the mechanism of the effect of the opioid agonists on
accessory cell function, we have carried out experiments with purified primary
murine macrophages. Our results show that these cells fail to produce normal levels
of either Interleukin 1 (IL-1) or Tumor Necrosis Factor-alpha (TNRx)) following
treatment with either morphine or U50,488H. We have also observed that the murine
macrophage cell line P388D1 is unable to synthesize normal levels of these cytokines
following treatment with the kappa agonist U50,488H. Our current research
objectives include a more extensive analysis of effects of kappa-specific agonists on
macrophage function on both a cellular and molecular level in vitro. These studies
should yield a better understanding of the molecular basis for opioid modulation of
immune function.
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DIRECT VERSUS INDIRECT EFFECTS OF
OPIATES ON THE MOUSE IMMUNE SYSTEM
IN VIvo

H. U. BRYANT

Chronic treatment of mice with 75 mg morphine pellet implants
results in the suppression of a number of immunologic parameters
including responses typically assessed ex vivo, such as lymphocyte
proliferation, antibody production, natural killer cell activity and
macrophage function. Immunologic assays conducted entirely in
vivo are also suppressed following morphine pellet implantation.
The delayed type hypersensitivity response, graft versus host (GVH)
reaction and survivability against bacterial infection are in vivo
immunologic model systems sensitive to the inhibitory effects of
morphine. These immunosuppressive effects of morphine are
prevented by co-implantation of a naltrexone pellet and display a
unique temporal profile with maximal immunosuppressive effects
observed 48 to 72 hr after morphine pellet implantation.

Chronic opiate administration affects a variety of neuroendocrine
parameters. In view of the well documented immunosuppressive
effect of glucocorticoids, the stimulatory effects of morphine on
ACTH and corticosterone release represent one possible mechanism
for chronic-morphine induced immunosuppression in mice.
Consistent with this hypothesis is the observation that the
immunosuppressive effects of morphine pellet implants are
accompanied by adrenal hypertrophy, and relatively selective
atrophy of the thymic cortex (a glucocorticoid sensitive region).
Further studies in immunosuppressed, morphine pelleted mice
demonstrate a marked increase in circulating corticosterone levels
which peak 48-72 hrs post-implantation. In adrenalectomized
mice, an attenuation of the inhibitory effects of morphine pellet
implants on proliferative responses and the GVH reaction suggest a
role for an adrenal component. Studies with the anti-
glucocorticoid, RU-486, indicate that blockade of glucocorticoid
receptors attenuates the immunosuppressive effect induced by
chronic morphine. Also, Weber and Rice (1989) have demonstrated
that micro-injection of morphine into discreet brain nuclei in the
hypothalamus is directly associated with an inhibition of natural
killer cell activity. These studies imply that morphine-induced
immunosuppression is at least in part mediated by activation of the
HPA axis after implantation of the morphine pellet.

AFFILIATION: Eli Lilly Company, Indianapolis, Indiana
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ACTIVATION OF THE HYPOTHALAMO-
PITUITARY-ADRENAL AXIS BYCYTOKINES

B. M. SHARP AND S. G. MATTA

Hormones of the hypothalamo-pituitary-adrenal (HPA) axis, such as ACTH,B--endorphin and
glucocorticoid, regulate immune responses by direct effects on immune cells. In turn,
activated immune cells secrete cytokines which influence neuroendocrine function. Our
investigations have identified sites and mechanisms underlying the effects of interleukin-1
(IL-1), interleukin-6 (IL-6) and tumor necrosis factor-o (TNF) on ACTH secretion.

IL-1 is a potent secretagogue for hypothalamic CRF, both in vivo and in vitro, and CRF
mediates the pituitary ACTH response to systemic IL-I (Berkenbosch et al. 1987). We have
shown that catecholamines (CATs) are required for this response. Moreover, 1L-1B, instilled
into the hypothalamic median eminence (ME), stimulates ACTH secretion that is dependent
on local CAT secretion (Matta et al. 1990). Prostaglandin (PG) secretion is also required for
HPA activation by IL-1 (Katsuura et al. 1988). We have observed that indomethacin inhibits
ACTH responses to intra-ME IL-1B. Studies indicate that IL-1B is more potent than IL-1o
with respect to HPA activation. Our studies comparing IL-1B vs. , delivered intra-ME or i.v.
in the rat, are in agreement. Using equieffective doses of IL-1B vs.a, we found similar 1Csys
for inhibition of ACTH secretion by IL-1 receptor antagonist protein (Matta et al. 1992). Thus,
a similar receptor(s) mediates the ACTH response to both IL-1s. This receptor is similar to
the rat peripheral type I. Indeed, mRNA for the type I receptor has been detected in the ME
(Cunningham et al., 1992). Thus, i.v. IL-1 may bind to ME receptors, initially inducing PG
secretion, followed by CAT and CRF release.

TNF-a is also a potent ACTH secretagogue at doses similar to IL-1B, which do not cause
hypotension (Sharp et al. 1989). Its proximate target with respect to HPA activation has not
been identified, although it is not active at the median eminence nor the anterior pituitary in
vitro. We have found that indomethacin inhibits the ACTH response to i.v. TNF in sham and
adrenalectomized rats (McCoy et al. 1992). The role of catecholamines has not been clarified.
However, TNF receptors are present in the brainstem (Kinouchi et al. 1991) and
catecholaminergic afferents to the hypothalamus originate from this brain region.

We observed that IL-6, given i.v. or intracerebroventricularly, is a considerably less effective
ACTH secretagogue than IL-1 (Matta et al. 1992 b). Its interaction with IL-1 or CRF is not
synergistic, and 1L-6 shows modest effects on ACTH secretion from anterior pituitary cells in
vitro. IL-6 induces ACTH secretion when instilled intra-ME, although the kinetics are delayed
compared to i.v. administration. Thus, IL-1 does not activate the HPA axis via IL-6 appears to
stimulate ACTH secretion by a central mechanism involving CRF, rather than releasing other
hypothalamic ACTH secretagogues.

In summary, IL-1, TNF-x and IL-6 activate the HPA axis; the first two stimulate PG synthesis.
The proximate target of IL-1 appears to be in the median eminence, whereas the site(s) of
action of the other two cytokines is not known. All three appear to effect CRF secretion,
although the precise mechanisms differ. Thus, the peripheral immune system can modulate
the HPA axis through the central effects of different cytokines on CRF secretion.

(Supported by NIDA DA-03977 and DA-04196 (References available upon request)
AFFILIATION: Dept. of Medicine, Hennepin County Medical Center and Univ. of
Minnesota, Mpls, MN
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OPIOID-CYTOKINE INTERRELATIONSHIPS
N. R. HALL, M. P. O’GRADY AND R. A. MENZIES

A number of investigators have described links between interferon alpha and opioids. These
include 1) the induction of naloxone reversible antinociception in mice (Blalock and Smith,
1981), 2) the attenuation of naloxone precipitated morphine withdrawal symptoms in rats
(Dafny, 1983), 3) enhanced excitability of cultured neurons (Gresser, 1979), and 4) changes
in activity of temperature and of glucose sensitive neurons (Kuriyama et al. 1990). Our own
studies have been designed to further characterize the ability of interferon alpha to attenuate
morphine symptoms and to bind with opioid receptors within the rat brain.

In the withdrawal studies, 75 mg morphine pellets were implanted subcutaneously beneath
the scapula. Naloxone was administered at a concentration of 1 or 2 mg/kg 72 hours later.
Withdrawal behavior was scored immediately following the naloxone injection and for a
period of 10 minutes. Human recombinant interferon alpha was administered at a
concentration of 150 Units per gram of body weight. While interferon administration did
attenuate certain behaviors associated with withdrawal, this was not as robust a phenomena
as has been reported in the literature. Wet-dog shakes were reduced by over 50% in animals
receiving the cytokine, however, other behaviors such as jumping and teeth chattering were
not always affected. Furthermore, there were inconsistent effects of interferon alpha upon
withdrawal-induced decreases in body weight. Although withdrawal behavior was only
mildly affected by the cytokine, open-field activity levels were significantly increased
following either intracerebroventricular injection in rats or continuous sc infusion using
mini-pumps in mice. The possibility that some of these behavioral effects may be mediated
by opioid pathways within the brain is suggested by the observation that human recombinant
interferon alpha is able to inhibit the binding of tritiated naloxone to rat brain membranes in
vitro. This inhibitory effect was concentration dependent over the range of 500 to 6000
antiviral units per ml with 500 pg of membrane protein (Menzies et al. 1992).

In a related series of experiments, we have either injected cytokine preparations or induced
endogenous cytokine production by the administration of viral antigen. In adult animals, this
results in increased turnover of brain norepinephrine and stimulation of ACTH, beta-
endorphin and corticosterone release. These effects are time and dose dependent. We have
also determined that both Newcastle Disease virus and rat cytomegalovirus (CMV) can exert
long term influences upon the pituitary-adrenal axis when they are administered to neonatal
rats. In the case of CMV, significant increases in corticosterone release can be detected
during the so called “stress-hyporesponsive” period. The possibility that some of these
effects may be due to viral-induced interferon and other cytokine production is currently
being investigated.
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REGULATION OF THE EXPRESSION OF
PROENKEPHALIN-A (PEA) MRNA IN
MURINE THYMOCYTES

K. M. LINNER AND B. M. SHARP

We are studying the regulated expression of PEA mRNA in murine thymocytes. In kinetic
and dose-response studies we found that PEA mRNA is maximally expressed (15-fold
over background) in adult murine thymocytes following 72h of culture with the T cell-
specific mitogen, concanavalin-A (Con-A), at 5 or 7.5 pg/ml. Thymocytes cultured
without Con-A or with a high concentration of Con-A (10 pg/ml) did not express PEA
mRNA at 24,48 or 72h. In addition, no PEA mRNA was induced in murine splenic
mononuclear cells at any time with any dose of Con-A. Further characterization of the
maximally stimulated expression of PEA mRNA in thymus by Con-A led to the discovery
that such expression was occurring in the mature, single positive CD4 subset of
thymocytes.

The expression of PEA mRNA in adult thymocytes was found to be regulated by the
cytokine mIL-1B in a biphasic dose-dependent manner. Concentrations of mIL-1B of
10™ M and 10"°M enhanced the Con-A-induced expression of PEA mRNA 1.5 - 2.5 fold
over that of Con-A alone, whereas concentrations of 10"'M and 10"°M inhibited its
expression 60 and 85%, respectively. Both the enhancing and inhibiting effects of mIL-1 B
were completely reversed by the interleukin-1 receptor antagonist protein (IRAP) at
concentrations 100X the concentration of mIL-18 in the culture, demonstrating the
specificity of the response to mIL-13. A lower concentration of IRAP (10X) did not
reverse the effects of IL-1B.

Finally, PEA mRNA was found to be regulated during fetal thymic gestation. That is, it

was constitutively expressed early in gestation (day 15). This constitutive expression of

PEA mRNA was turned off later in gestation (by day 18); however, it could be induced at
this time following 72h of incubation with Con-A 5 pg/ml, similar to the situation seen in
the adult thymus.

It is concluded that the physiologically regulated expression of PEA mRNA in adult CD4
thymocytes and during gestation, as well as the absence of its expression in adult splenic T
cells, suggest that PEA mRNA and enkephalin peptides may play a role in the maturation of
thymic T cells, and thus, in the subsequent establishment of normal cell-mediated immune
responses. These data also suggest an autocrine/paracrine role for enkephalin peptides in
the thymus.
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SMOKED COCAINE EFFECTS: AN ANIMAL
MODEL

B. R. Martin

For centuries, smoking has been the preferred route of administration for many
substances. In recent times, phencyclidine and cocaine have been added to this list.
The choice of smoking or inhalating a substance is thought to be due to the rapid
absorption which results in a rapid onset of the behavioral effects that are deemed
pleasurable. Despite the fact that many substances are abused either by smoking or
inhalation, they are frequently administered by other routes of administration when
they are characterized experimentally. Obviously, smoking or inhalation studies are
fraught with difficulties that can be avoided by simply injecting the drug. In order to
understand the fate of abused substances during the smoking process as well as the
absorption, biodisposition and metabolism of these substances by the inhalation route,
we have developed an apparatus and procedures that allow us to 1) produce smoke or
drug vapor in a way that mimics the drug abuser and 2) expose animals to this smoke
or vapor in sufficient quantities to produce a pharmacological effect. The essential
components of the apparatus consist of a furnace which is used to heat the drug to a
predetermined temperature, a nose-only exposure apparatus for either mice or rats,
and a vacuum source which provides a constant flow of vapor. Initially, we
determine the extent of pyrolysis that occurs and identify the pyrolysis products.

We have recently completed a series of studies in which the pharmacokinetics and
pharmacological effects of cocaine were determined by the inhalation route.
Cannulated, male Sprague-Dawley rats were exposed to a constant concentration of
cocaine vapor (13.6 £ 0.4 pg cocaine per ml mainstream air). The bioavailable doses
of cocaine were 0.26 + 0.05 and 1.54 + 0.46 mg/kg after 1.5- and 5.0-min exposures,
respectively. Peak cocaine plasma concentrations of 95 + 26 and 205 + 58 ng/ml, for
the 1.5- and 5.0-min exposures, respectively, occurred after 1 min of exposure.
Transient changes in heart rate and arterial blood pressure were generally dose-
dependent and correlated with cocaine plasma concentrations. During exposure,
70 % of the animals demonstrated atrial arrhythmia and incomplete heart block.
These findings suggest that a direct cardiotoxic effect results from inhalation of
cocaine in rats. These results demonstrate the feasibility of conducting inhalation
studies and underscore the importance of evaluating drugs under conditions which are
relevant to their mode of use by humans.
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SELF-ADMINISTRATION OF SMOKED
COCAINE BY HUMANS

R. W. FOLTIN AND M. W. FISCHMAN

The present study investigated the relative reinforcing effects of doses of
smoked and i.v. cocaine and compared changes in subjective-effects
measures with dose choice to estimate the relationship between cocaine
self-administration and the self-reported effects of cocaine. Healthy adult
male research volunteers reporting smoked and intravenous cocaine use
resided on a Clinical Research Center for two-weeks, and participated in
nine daily sessions, each of which consisted of seven-choice trials. The
first two trials were sampling trials in which subjects received one dose
each of i.v. cocaine hydrochloride (0, 16, 32 mg), and smoked cocaine
base (0, 25, 50 mg). Each of the remaining five trials was a choice-trial, in
which subjects could choose to self-administer either of the doses
received in the initial two trials. Subjects a) reliably chose active doses of
cocaine compared to placebo, b) chose to self-administer the low-
smoked cocaine dose about as often as either the low or high i.v. cocaine
doses, and c) reliably chose the high-smoked cocaine dose when
compared to either active i.v. dose. With few exceptions, both low doses
and both high doses produced similar subjective and cardiovascular
effects after the initial dose, regardless of the route of administration. This
suggests that initial effects were not predictive of subsequent choice.
Cumulative doses of smoked cocaine increased scores on a number of
subjective-effects measures that were not similarly increased by
cumulative doses of i.v. cocaine. These differences were predictive of
smoked cocaine self-administration. After-session ratings of drug “Liking”
and “Quality” differentiated smoked from i.v. cocaine, reflecting route
choice. However, there were no significant differences between these
ratings for low and high doses. These results provide information about
the relationship between subjective drug effects and drug self-
administration, and demonstrate the utility of a choice procedure in
analyzing these relationships.
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BEHAVIORAL INTERVENTIONS IN THE
PREVENTION AND TREATMENT OF DRUG
AND ALCOHOL ABUSE: AN INTRODUCTION

S. T. HIGGINS

A behavioral approach has much to offer in the development of effective
interventions for the prevention and treatment of substance abuse. The presentations
in this symposium illustrate effective use of behavioral interventions across a variety
of drugs, populations, and treatment settings. At a more conceptual level, I have
listed below what can be considered five core strengths of a behavioral approach to
this topic area:

1. Conceptual clarity. A behavioral approach emanates from an organized set of
basis scientific principles, methods and concepts; i.e., a scientific paradigm. As such,
it can bring conceptual clarity and organization to a broad set of empirical
observations ranging from the preclinical laboratory to the clinic, and cutting across
the various abused substances. Importantly, operating within this paradigm is not
simply an academic exercise, but, rather, can suggest specific strategies and tactics for
use in prevention and treatment efforts.

2. Explicit commitment to empiricism and operationism. The primacy of
empirical data is a well known characteristic of a behavioral approach, and certainly a
welcomed feature in the area of substance abuse treatment. Regarding operationism,
behavioral interventions typically involve well specified techniques and outcome
measures, which improves the possibility of successful replication and dissemination
of research findings.

3. Compatibility with pharmacotherapies. There is a relatively extensive
literature demonstrating the efficacy of combined behavioral and pharmacological
interventions for substance abuse.

4. Clinical breadth. Substance abusers are a heterogeneous group with many and
varied problems. Importantly, there is an extensive behavior therapy literature
consisting of empirically validated interventions for many of the problems with which
substance abusers commonly present (e.g., affective disorders, insomnia, chronic
unemployment, marital problems). Those treatments often can be integrated with
behavioral interventions for substance abuse for the purposes of providing a
comprehensive treatment intervention.

5. Demonstrable efficacy. Last, and most important, the efficacy of behavioral
interventions for drug dependence have been demonstrated empirically. To be sure,
there are no magic bullets or “cures” to be found in this approach, but there is clear,
demonstrable efficacy, as is illustrated by the presentations in this symposium.
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PHARMACOTHERAPEUTIC ENHANCEMENT
OF BEHAVIORAL TREATMENT FOR

ALCOHOL PROBLEMS MAY BE AFFECTED
BY BELIEFS ABOUT WHETHER DRUGS OR

PLACEBO HAS BEEN ADMINISTERED
T. Toneatto and E. M .Sellers

Effective pharmacologic treatments of alcohol dependence continue to be sought after. Pre-
clinical studies have shown that increasing synaptic availability of serotonin can reduce
alcohol consumption. Clinical trials have demonstrated a modest effect of serotonin re-
uptake inhibitors in individuals with non-severe alcohol dependence. While
pharmacological treatments are still elusive, cognitive-behavioral treatments for alcohol
abuse have been developed, particularly for such individuals. The purpose of this study
was to evaluate the effectiveness of combining a novel serotonin-uptake inhibitor,
ondansetron (OND), and a brief psychological treatment in a randomized, double-blind,
placebo controlled, study. Seventy-one male, alcohol abusers, ranging in age from 24 to 62
years, were screened by telephone. Suitable subjects entered a two-week baseline period
and then randomly assigned to 6 weeks of 0.25 OND (n=23), 2.0 mg. OND (n=25) or
placebo (n=23). All subjects received a psychological treatment consisting of an
assessment and written materials emphasizing functional analysis and relapse prevention.
The dependent variable was drinks/drinking day. The two independent variables were
DRUG ADMINISTERED (placebo or OND) and DRUG PERCEIVED (subjective belief as
to whether drug or placebo had been administered). ANCOVA was used with baseline
drinking as the covariate. A main DRUG PERCEIVED effect, F(1,64)=4.03, p=.049, was
obtained showing greater improvement regardless of which drug had been administered
over the 6 weeks. Post-hoc means test showed that subjects receiving the high dose of
OND, and also believing that they were receiving active drug, reported fewer
drinks/drinking day (M=5.4) than those who received 2.0 mg. OND but believed that they
had received placebo. Not taking into account subjective perceptions of which drug had
been administered would have overlooked this interaction between drug reception and
perception. While this study has several methodological problems (i.e., correlational,
unequal, small sample sizes) subjective beliefs of whether drug or placebo has been
administered had an impact on treatment outcome. OND produced effects greater than that
achieved by the placebo groups, demonstrating the additional efficacy attributable to the
medication. Randomizing subjects does not insure that subjects will believe that they are
receiving the assigned treatment, with such beliefs possibly affecting the results obtained.
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Behavioral Interventions in the Methadone
Clinic: Contingent Methadone Take-Home

Incentives
M. L. Stitzer, G. E. Bigelow and M. Y. Iguchi

Introduction: The continuing use and abuse of supplemental drugs from non-opiate
pharmacological classes, most notably cocaine and benzodiazepines, is recognized as
a significant clinical problem in contemporary methadone programs. The purpose of
the present controlled study was to determine whether methadone take-home
privileges, when offered contingent upon drug-free urinalysis test results, would
influence treatment outcomes of methadone maintenance patients. The study is of
clinical importance because it emphasizes the use of take-home privileges as a means
to shape behavior with the goal of improving outcomes for polydrug abusing patients.

Methods: Subjects were fifty three new intakes to a maintenance treatment research
clinic whose average age was 34 years (£6.7 yrs) and who reported on average a 15
year history of opiate abuse. 66% were male, 34% were while, the remainder being
black, 34% were employed and 23% were married at treatment entry. Subjects were
randomly assigned to a contingent procedure (n = 26) where methadone take-home
privileges could be earned on the basis of consecutive weeks of drug-free urines
(minimum of two clean weeks to earn the first take-home) or a noncontingent
procedure (n = 27) in which take-homes were delivered independently of urine test
results. The intervention was implemented after a three-month baseline period and
evaluated for six months.

Results: Mean treatment retention was 23.1 weeks for the contingent group and 22.8
weeks for the noncontingent group (t=0.13, n.s.). In the contingent group, 32%
improved urine test results by 10% or more and exhibited at least four consecutive
weeks of abstinence during the intervention, while only 8% of noncontingent subjects
showed this outcome pattern (z=2.12, p < .05). Among subjects whose baseline urine
test results could get worse (n = 20 or 21 per group), twice as many subjects in the
noncontingent as compared with the contingent group showed a decline in drug-free
urines during the intervention (62% vs 35%, z=1.72, n.s.). Lower baseline rate of
drug-free urines and lower rates of urines containing multiple drugs were strongly
associated with successful outcome, while the type of drug abused (cocaine versus
benzodiazepines) did not influence outcomes.

Discussion: This study demonstrated that the methadone take home privilege,
awarded after two consecutive weeks of drug free urines, was effective in promoting
abstinence from cocaine and benzodiazepines during methadone maintenance
treatment. Drug use for patients receiving noncontingent take-homes tended to
worsen while 30% of contingent patients clearly improved. Study findings support a
recommendation for routine use of contingent take-home incentives to motivate
abstinence from supplemental drug use during methadone treatment but suggest that
additional interventions may be needed for the more severe polydrug abusers. Since
lower rates of baseline polydrug use predicted positive clinical response, this may
constitute a good screening criteria for selecting patients who are likely to have a
favorable response to incentive procedures. AFFILIATIONS: 1) Johns Hopkins
Univ. Sch. of Med., Francis Scott Key Medical Center, Baltimore, MD and 2)
Hahnemann University School of Medicine, Philadelphia, PA
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A BEHAVIORAL APPROACH TO ACHIEVING
INITIAL ABSTINENCE

S. T. HIGGINS; A. J. BUDNEY; W. K. BICKEL AND J. R. HUGHES

Our group has been researching a behavioral approach to outpatient treatment of
cocaine dependence. The treatment we developed is a multicomponent intervention
involving contingency-management procedures and aspects of the Community
Reinforcement Approach (CRA). We have conducted two consecutive treatment-
outcome trials comparing this multicomponent treatment versus standard outpatient
drug and alcohol counseling from a disease-model orientation. Our rationale for using
standard outpatient drug counseling as a comparison treatment was a pragmatic one; if
our multicomponent intervention did not engender better outcomes than a counseling
approach that was already widely available throughout the U.S., then it was not worth
the extra efforts involved in providing the novel treatment. The singular purpose of the
studies was to determine whether the outcomes achieved with this multicomponent
treatment were superior to outcomes achieved with what we deemed to be standard
outpatient care. In the first trial, 13 consecutively admitted cocaine-dependent patients
received the behavioral treatment and the next 15 patients received drug counseling
(Higgins et al., 1991). In the second trial, 38 cocaine-dependent patients were
randomly assigned to the two treatments (19/group); under review for publication.
Across both trials, treatment outcome was significantly better with the behavioral than
the standard treatment. In the randomized trial, for example, 58% of patients in the
behavioral treatment versus 11% in standard counseling completed 24 weeks of
counseling, and 68% and 42% of patients in the behavioral treatment achieved at least 8
and 16 weeks of documented (i.e., verified via urinalysis) continuous cocaine
abstinence versus 11% and 5% in standard counseling. We feel this behavioral
treatment represents an effective intervention for retaining cocaine-dependent
individuals in outpatient treatment and for establishing initial but clinically significant
periods of cocaine abstinence. Currently we are conducting prospective and
retrospective studies to dismantle this multicomponent behavioral treatment package to
identify which components are necessary to obtain positive outcomes.
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COORDINATED FAMILY AND SCHOOL
BEHAVIORAL INTERVENTIONS TO PREVENT
AND REDUCE ADOLESCENT SUBSTANCE

ABUSE
B. H. BRY AND K. E. KRINSLEY

The current study assessed the preventive impact of adding behavioral family therapy
to a school-based preventive intervention (Bry, 1982). High risk (Bry, et al., 1982)
black, white and Hispanic male and female lower and middle class sixth, seventh and
eighth graders were randomly assigned to school-based intervention alone or to
coordinated family and school-based intervention. Results one year post treatment
indicated that, compared to adolescents who only received school-based intervention,
adolescents who received both the school and family components had used substances
significantly less and had performed significantly better in school (Krinsley, 1991).
Not one of the adolescents who received both the school and family intervention
increased or initiated substance use during the 1 1/4 years of the study, while a
significant number who received only the school intervention did.
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OPIATES AND THE PATHO-
GENESIS OF INFECTIOUS
DISEASE

P. K. Peterson, J. Risdahl and T. Molitor

Although the infectious disease complications of opiate addiction and the contribution
of opiate-induced immune dysfunction to pathogenesis have been recognized since the
19th century, the impact of opiate use on the course of natural infection rarely has been
demonstrated. Because of the confounding variables in studies of addicted humans,
we have evaluated the effects of chronic morphine administration in a swine model of
a herpes virus infection. Swine were selected as an animal model because of the
similarity of the immune system of humans and pigs, the ability to monitor clinical
signs in pigs, and the capacity for obtaining frequent blood samples. Suid herpesvirus
(SHV)-1, an important animal pathogen closely related to human herpes simplex virus
(HSV), causes serious central nervous system (CNS) and pulmonary disease, and like
HSV, latent SHV-1 can reactivate when cell-mediated immunity (CMI) is suppressed.
Chronic morphine administration in male outbred Yorkshire swine was associated
with development of profound impairment of delayed type hypersensitivity (DTH)
skin test responses to DNFB and BCG, an in vivo measure of diminished CMI. This
impairment of DTH occurred when the priming dose of antigen was given 7 days
before or 7 days after initiation of morphine. Contrary to the expected result,
morphine addicted pigs had a decreased mortality following infection with a high viral
dose. The increased survival of morphine-addicted pigs was due to a reduction in
SHV-1 CNS disease. The pathogenesis of pneumonia, however, was markedly
increased in opiate-addicted animals as evidenced by both gross pathological and
histopathological assessments. Using polymerase chain reaction for the detection of
RNA transcripts in the trigeminal ganglion, reactivation of latent SHV-1 was observed
in morphine-treated animals, but not in vehicle-treated controls. These findings
demonstrate that morphine addiction can significantly impair CMI and alter the course
of a natural herpesvirus infection. Understanding the mechanisms of these opiate-
mediated effects in this swine model may provide insight into the pathogenesis of
acute viral infections of the lungs and CNS as well as reactivation of latent viral
infection in the heroin addict.

This work was supported by NIDA grant 271-89-8155.
AFFILIATION:

University of Minnesota, Minneapolis, MN

69



COORDINATE EFFECTS OF STRESS AND
OPIATES IN MODULATING IMMUNITY AND

SIVSMM INFECTION IN RHESUS MONKEYS

R. M. DONAHOE; L. D. BYRD; H. M. MCCLURE; P. FULTZ;
M. BRANTLEY; F. MARSTELLER; A. A. ANSARI AND M. ACETO

We have employed a monkey model of opiate dependency to study the
immunomodulatory capacity of opiates. Several groups of monkeys
were studied over nearly 2 yr: one injected with morphine (3mg/kg
body wt every 6 hr) and infected nearly similtaneously with simian
immunodeficiency virus (SIVsmm); others injected only with morphine,
or saline as placebo. Repeated immunological, behavioral,
endocrinological and virological assesments were performed before
and after morphine/placebo administrations as well as within the
context of the administration of several discrete forms of
experimental stress to opiate-dependent animals and their controls.

The introduction of the 6-hr injection paradigm itself was a
significant stress for the animals. Varying differences in in immune
responses were evident between test and control groups in the
non-viral infected monkeys throughout the first 6-8 mo of the

study. Cell-mediated responses only differed significantly within
the first 2 wk after opiate injection while circulating levels of
IgM were depressed throughout the study. Changes in patterns of
circulating leukocyte subtypes normalized after about 6 mo of opiate
exposure. Immune responses of opiate-dependent monkeys differred
significantly from controls after exposure to a mild social stress 8
mo after initiation of opiate exposure, while differring markedly 48
hr (but not 2 and 10 wk) after naloxone-precipitated withdrawal from
opiates, which occurred 84 weeks after initiation of opiates.

For 6 opiate-dependent monkeys infected with SIVsmm, opiate exposure
did not exacerbate AIDS symptoms. In fact, such symptoms appeared
to be ameliorated in these monkeys despite evidence for normal
progression of wviral infection. Notably, SIVsmm appeared to be
induced transiently by stressful opiate-withdrawal in 3/5 monkeys in
which SIVsmm infection had become latent in respect to an inability
to isolate virus by co-culture techniques.

These studies link stress with opiates in modulating viral latency
and immunoresponsivity. Through stress reduction, well-compensated
opiate addicts may be protected from induction of viruses and from
immune liabilities commonly associated with stress. Alternatively,
addicts subject to repeated episodes of opiate withdrawal may be
abnormally vulnerable to immune breakdown and infection. Such
suppositions indicate that stabilization of addict physiology with
drug replacement therapy is likely to have favorable immunological
impact. The data also illustrate the importance of the neuroimmune
axis in mediating immunological and virological effects of opiates.
(Supported by NIDA grant DA04400 and DRR grant RR0O0165) Affiliation:
Yerkes Regional Primate Research Center, Emory Univ., Atlanta, GA and
The Medical College of VA., Richmond, VA
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SIMIAN OPIOID DEPENDENCY, IMMUNE
FUNCTION AND SAIDS

R. Y. CHUANG; D. J. BLACKBOURN; L. F. CHUANG; Y. LIU AND
K. F. KiLLAM, JR.

A vast portion of today’s AIDS-afflicted population consists of opioid addicts who
use shared needles. Previous studies show that various opioids are themselves
immunomodulatory, suggesting that opioids in HIV-infected patients may accelerate
the process from viral exposure to the development of full-blown AIDS. Through the
use of a simian model of AIDS (SAIDS), and the opioids morphine sulfate and
LAAM, the present investigation was conducted as a controlled, longitudinal study to
evaluate the correlation between the chronic administration of opioids and its
compromising effects on antimicrobial host defense mechanisms and cell-
mediated/humoral immune functions before and after simian immunodeficiency virus
(SIV) infection.

PMN cells from pre-SIV-infected, morphine-treated animals showed a marked,
transient reduction in their ability to kill ingested yeast blastospores. Initial (first
week) administration of morphine sulfate to uninfected rhesus monkeys was found to
activate the quiescent lymphocytes for proliferation and induce a transient increase in
the T cell proliferative response to mitogens. IL-2 release from the mitogen-
stimulated limphocytes was also enhanced following morphine treatment. However,
prolonged treatment of morphine or LAAM to the animals has revealed an overall
immunosuppression of T helper cell functions.

Between 12-21 weeks post-SIV infection, 2/3 morphine-treated monkeys showed
decreased phagocytosis activity, while the control monkeys did not. Innoculating the
monkeys with SIV reduced both the PMN chemotaxis activity and the T cell mitogen
response of all animals up to 3 months post-infection. These activities recovered
gradually, coinciding with the appearance of antibodies against the intrusive virus.
Nevertheless, a constant decline in the ratio of CD4+/CD8+ cells in the infected
animals was evidenced. While autologous CD8+ cells of all animals were found to
suppress SIV replication, the CD8+ lymphocytes of the morphine-dependent animals
exhibited less ability for blocking SIV growth. Our experiments also showed that the
opioid-dependent monkeys have a lower titer of neutralizing antibodies than non-
dependent monkeys. Furthermore, our studies revealed the surprising result that the
presence of anti-SIV antibodies could not be detected by standard western blot
analysis in one morphine-dependent, SIV-infected monkey, suggesting that the
animal was seronegative. However, antibodies against an autologous SIV strain
could be detected as early as two weeks post-infection. These results indicate that the
initial infecting virus had undergone rapid mutation in this animal, implicating severe
consequences, from false negative diagnoses due to acute virus mutation, for the
currently accepted forms of immunodeficiency virus screening programs. Supported
by NIDA Research Grant DA05901. Affiliation: Department of Pharmacology and
Toxicology, University of California, Davis, CA 95616.
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IMMUNE FUNCTION IN HUMAN IVDU’s
M. J. Kreek

Many studies from our group and others have shown profound disruption of immune
function during cycles of heroin addiction. These findings include significantly reduced
natural killer cell activity, possibly of great importance, since natural killer cells are
involved in the first line of host defense against a variety of viral diseases as well as in
surveillance against tumor spread. Although it is not yet known whether or not the
natural killer cells play any role in the initial events of HIV-1 virus infection, natural killer
cells would be expected to play significant roles in the progression from HIV-1 infection
to AIDS as defined by the advent of a variety of diseases, events in which natural killer
cells may play an important role. In the heroin addict population, other immune
abnormalities have been defined by our group and others, including elevated levels of T
cell numbers, total absolute numbers of CD3, CD4, and CDS8 cells in those populations
not infected with the HIV-1 virus, coupled with abnormal T-cell activity and abnormal B-
cell activity as reflected by significantly elevated levels of IgM and IgG. Most of these
abnormalities are probably due to the exposure and infection with a wide variety of
diseases, coupled with the chronic exposure to foreign substances.

Many laboratories, including our own, have shown that opiate drugs and the endogenous
opioids, the enkephalins, the endorphins, and, by our laboratory, the dynorphins, may
alter specific indices of immune function. The effects of both opiates and each of the
endogenous opioids are very specific. For instance, as reported in the preliminary
studies from our laboratory, dynorphin peptides 1-17, 2-17, 1-13, 1-10 and 1-10-amide
may each have very different effects on natural killer cell activity as studied in vitro.
These findings, coupled with other findings on the effects of beta-endorphin and
enkephalin peptides on specific indices of immune function suggest that the endogenous
opioid system may be involved in modulation of immune function in humans and yet,
this involvement may be very complex, with peptide processing yielding variable
availability of specific neuropeptides to targeted sites of action to modulate immune
function. Our group is also performing basic clinical research studies to determine
further the effects of neuroendocrine function in the setting of normal as well as altered
physiology in specific indices of immune function. One of the most provocative findings
to date has been the finding that there is a normal circadian rhythm of natural killer cell
activity, and that this circadian rhythm seems to follow the circadian rhythm of hormones
of the hypothalamic-pituitary-adrenal axis. In a recent study of patients with post-
traumatic stress disorder, we have shown that there is a significant disruption of normal
circadian rhythm of the hypothalamic-pituitary-adrenal axis, and that this is paralleled by
abnormalities in the circadian rhythm of natural killer cell activity. These findings
provide further support of our earlier hypothesis, that some of the disruptions of immune
function seen in heroin addicts may be related directly to the abnormalities of
neuroendocrine function caused by chronic heroin use, and that normalization of these
functions may occur during chronic methadone maintenance treatment.

AFFILIATION: 1230 York Avenue, Rockefeller University, New York, NY
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THE BRAIN AS AN HIV-1 RESERVOIR:
FACTORS AFFECTING HIV-1 INFECTIVITY

P. SHAPSHAK'; C. McCoy'; D. MasH'; K. GOODKIN', M. Baum', M.
YosHIOKA'; N. SUN%; S. NELSON', R. STEWART: A. SRIVASTAVA';
S. SHAH', J. ARGUELLO'; V. PETKOV'; C. wooD'; J. BERGER'; W.
BRADLEY'; N. WEATHERBY'; D. CHITWOOD'; J. RIVERS'; B. PAGE;'
V. PARDO"; C. PERT" AND W. W. TOURTELLOTTE’

The central nervous system (CNS) is infected by HIV-1 early in the disease. HIV-1
possibly infects neurons but remote effects due to other factors may be involved. The
mechanism of the onset and progression of AIDS Dementia Complex (ADC) is still
enigmatic. The effects of illicit drug use such as cocaine, alcohol, and opiates on
progression of HIV-1 disease, early cognitive changes, ADC, and on HIV-1
replication are not fully described. Several mechanisms have been proposed for
possible acceleration of progression, including direct effects of macrophage-tropic
strains of HIV-1 on the brain, virus load in blood and CSF: viral protein, gp120, is
toxic for neurons. Remote effects include nutritional deficiencies (vitamins B6 and
B12). quinolinic acid levels, autoimmunity, psychosocial factors, HTLV-I/II, and
toxic cytokine release (neuroimmune axis). The syringe, an etiological vector for the
transmission of HIV-1, may be associated with increased mortality. Antiviral drugs
such as AZT produce resistant strains of HIV-1. The effectiveness of Peptide T on
HIV-l disease, cognition, ADC, and peripheral nervous system (PNS) disease are
being studied in Phase II trials (C. Pert; P. Bridge; J. Berger; K. Goodin, 1992).
Peptide T prevents neuronal death in vitro. Inflammatory events are also associated
with CNS and PNS disease during HIV-1 infection. HIV-1 is predominantly found in
macrophagaes in the CNS and the macrophage is a source of several cytokines. We
are also investigating this in PNS tissue. We showed that cytokines (TNF-alpha, IL-
1B, and IL-6) may be involved in pathogenesis in AIDS CNS and PNS tissues. These
factors may modulate HIV-1-1 replication resulting in a cybernetic or feed-back
mechanism. Morphine, cocaine, and cocaethylene stimulate HIV-1 replication.
Cytokines and herpes viruses (including CMV) stimulate transcription of the HIV
promoter (LTR) and CMV stimulates HIV-1 replication in vitro. However, in terms
of pathogenic mechanisms in the CNS, HIV-1 and not CMV was associated with
encephalitis in post-mortem AIDS brain. Brain tissues were from the Univ. of Miami
Brain Bank, Nat. Neurol. Res. Bank, Broward and Dade County Med. Examiners
Officers. Supported in part by grants: DA04787, DA06227, DA06910, NS25569,
CA1439518A, MH/DA42455, Helen Dowling Inst. for Biopsychosocial Med., the
Netherlands.

AFFILIATION:
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Centers, Los Angeles, CA; *Veterans Adm., Miami, FL; 5Peptide Research,
Bethesda, MD.
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THE ETHNOGRAPHY OF HIGH RISK DRUG
USE

S. KOESTER

By examining drug users on their terms and in their settings, ethnographers have
described the context in which drugs are used and the lives of the people who
consume them. This paper discusses ethnographic contributions to drug research by
illustrating ethnographic data regarding the behavior that places drug injectors at high
risk for HIV. Observation of drug use and open-ended interviews with users has led
to findings challenging one dimensional views of high risk drug injecting. Three of
these are discussed.

First, the term “syringe sharing” does not encompass the multiple ways a single
syringe can be used by two or more people, and it does not necessarily reflect the way
users themselves interpret this behavior. Needles are often exchanged anonymously,
and often there is a time lapse between the exchange. Sexual partners or individuals
who share the cost of a needle may not consider their joint use of it as sharing.

Second, the use of a common syringe is not due to some maladaptive cultural trait.
Factors including availability, cost, a user’s physical state, they type of drug being
injected and the setting where injecting occurs all affect needle exchanges between
users. The use of a common syringe is encouraged by laws making their possession
illegal. Fear of arrest discourages users from carrying syringes, especially when they
are holding drugs. As a result, they use whatever syringe is available.

Third, the use of a common syringe may not be the only high risk activity associated
with drug injecting. Injectors risk HIV infection even when using their own syringe
or disinfecting a common one. This occurs because they share other items when
preparing to inject, including water used for liquefying the drug and rinsing syringes,
and the filter and container used for mixing drugs. Injectors also place themselves at
risk by “backloading”, a procedure used for transferring the drug from one syringe to
another. It is employed when measuring a jointly purchased drug, or when a syringe
becomes clogged or broken.

AFFILIATION:

University of Colorado, School of Medicine, Suite 101, 1643 Boulder Street, Denver,
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LONGITUDINAL ETHNOGRAPHY: CAREERS IN

DRUG TRAFFICKING
P. A. Adler

Survey and other epidemiologic methods of studying people involved in highly deviant
activities have had limited success in obtaining depth or longitudinal data on such hidden
populations. Ethnographic research, with its personal involvement between researchers
and their subjects, offers the only avenue whereby we can catch a glimpse into the depth
rewards, problems, motivations, interpretations, and range of experiences deviants
undergo. After briefly discussing the methods whereby I first came to develop trust and
rapport with a group of upper-level marijuana and cocaine dealers and smugglers in the
1970s, 1 offer some longitudinal insights into the deviant and legitimate careers of these
people. I briefly discuss how their involvement with drug trafficking evolved in
character, and the factors affecting their reintegration, in the 1990s in to the conventional
society and legitimate economy.

AFFILIATION: Department of Sociology, University of Colorado, Boulder, CO 80309
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BORROWING, BURNING AND PUBLIC
PoLICY

T. MASON

In recent decades, the study of illegal drug use has increased in significance beyond
the interests of specialists to include broader policy spheres. Ethnographic research
has become ever more useful as a means of understanding everyday drug use in the
context of larger cultural and economic realities. The author conducted ethnographic
research among injectors of illegal drugs in two poor neighborhoods in Baltimore,
Maryland from 1988-1990. One neighborhood was a public housing project, with
predominately African American residents, the other a primarily Anglo-American
neighborhood of mixed residential and commercial establishments. Both had long
histories as copping areas for illegal drugs, including heroin and cocaine. The
research was part of a NIDA funded HIV prevention effort utilizing the indigenous
outreach model associated with Dr. Wayne Wiebel of the University of Illinois at
Chicago.

One focus of the research was on the variety of street transactions involving
exchanges of skills and resources to get drugs. The social dimension of giving
someone drugs or “works” in exchange for other goods or for similar favors in future
is only one part of most such trades. Street transactions inevitably involve a
commercial dimension, and maximizing one’s gain at the expense of others is a
common theme in street hustles. However, concepts such as “maintaining”, also
emphasize the survival value of guarding one’s reputation for fairness by strategically
minimizing the practice of “burning” people. Proper street etiquette recognizes that
one’s survival ultimately depends on the respect of others.

The study of street exchanges has clear relevance for the design of public health
messages by revealing the survival principles to which they can appeal. However,
evidence from these two communities suggests that with the expansion of drug sales
and use, such principles may be breaking down in some areas. Younger people and
those more recently drawn to the drug scene in these neighborhoods marked by
deteriorating economic and social conditions appear less likely to have been schooled
in the etiquette and skills of street hustling described by older addicts. This provides
additional evidence of the serious policy challenges offered by the circumstances
which have encouraged the expansion of drug sales and use in many neighborhoods
around the country.

AFFILIATION: Abt Associates, Cambridge, MA
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ACCURACY IN SUBSTANCE ABUSE RESEARCH:
AN ETHNOGRAPHIC PERSPECTIVE FROM EL
BARRIO

P. Bourgois

By definition substance abuse research probes socially taboo information that drug users
strive to hide or distort. Illegal drugs are especially concentrated among socially
marginalized sectors of the population who have often had negative experiences with
mainstream institutions. Many drug users rely on illegal activities to generate income and
to survive. They are not likely, therefore, to be forthcoming with accurate information
when questioned about the details of their lifestyles. It is unrealistic to assume that the
data that we obtain via our traditional survey methods are accurate. In our pursuit of
“hard data,” consequently, we need systemically to incorporate alternative ethnographic
methodologies with our statistical survey techniques.

The potential contribution of ethnography towards a deeper understanding of the
substance abuse field extends beyond merely collecting accurate numbers. Most
importantly, ethnographic research provides access to the more fundamental and
contradictory dynamics which underlie and define drug abuse. By suspending moral
judgement and delving into the “common sense” of drug users in their indigenous
contexts, the ethnographer translates a world and a culture which is otherwise wholly
inaccessible to mainstream society and to professional academic researchers.

Specifically, to make sense of the dramatic crack epidemic that overwhelmed US inner
cities in the late 1980s/early 1990s, we need to explore the economic, social, and
psychological logics of structural marginalization which has made substance abuse so
tragically attractive to such a large proportion of inner-city youth. Unfortunately, without
a prolonged social immersion among the people participating in the “drug culture” we
cannot even ask the right questions, let alone understand and analyze the crucial context
of social marginalization that defines substance abuse. In order to contribute to coherent
prevention and intervention strategies, therefore, we need a creative analysis of the
political, economic and intimately personal dimensions of the lives of drug users and the
society engulfing them.

Combining this kind of deeply probing, non-traditional research methodology with more
routine survey techniques is difficult, but it has tremendous potential. It can increase the
accuracy of our data banks and reinvigorate the parameters of substance abuse research.

AFFILIATION: Department of Anthropology, San Francisco State University
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SMOKING AND NICOTINE DEPENDENCE:
RECENT FINDINGS

M. M. KILBEY; J. HENNINGFTELD; N. BRESLAU; P. B. S. CLARKE AND
J. HUGHES

INTRODUCTION:
M. Marlyne Kilbey

1994 will mark the 30th anniversary of government recognition of the

leading form of drug abuse: smoking. Since the 1964 Report of the
Advisory Committee to the Surgeon General which termed tobacco use
"habituating", data have been compiled to show that tobacco use 1is

addicting, nicotine is the active agent responsible, in large part, for
the addiction, and that the biopsychosocial processes underlying tobacco
addiction are similar to those underlying heroin and cocaine addiction.
Over 50 million Americans smoke cigarettes and rates of initiation of
smoking among young women continue to increase. Yet smoking cessation
is one of the bright spots in America's war on drugs. Better
information about smoking consequences and the nature of nicotine
addiction as well as better treatment for nicotine dependence have
enabled over 38 million Americans to quit smoking. This is nearly 1/2

of all living adults who ever smoked. Smoking has long been associated
with physical health risks and recent work has shown that it is
associated also with mental health risks. Our purpose today 1is to

review recent findings from the molecular to the molar which address
issues of smoking and nicotine dependence as well as smoking cessation.

NICOTINE AND SMOKING: PERSPECTIVE FROM ANIMAL STUDIES
Paul B.S. Clarke

Many findings suggest that nicotine is critical to smoking behavior.
Habitual smoking is thought to occur because smokers become dependent
upon the central effects of nicotine. Precisely which action or actions
of nicotine are involved in this behavior is not clear and some of the
possibilities are outlined below.

Nicotine has powerful effects on behavior in animals. For example,
nicotine initially decreases locomotor activity in drug-naive rats, but
with repeated administration it increases activity. The stimulant
effect is dose-dependent, stereospecific, and is due to a central action
of nicotine. These properties suggest that nicotine acts through
central nervous system receptors to produce this behavioral effect.

Where are the nicotine receptors in the brain that may mediate the
behavioral effect described? There are actually several subtypes of
nicotine receptors present 1in nervous tissue. An important and
prevalent subtype can be labelled with *H-nicotine. Binding of °H
nicotine in brain shows characteristics expected of a receptor: binding
is saturable, of high affinity, steroselective, and has a discrete
neuroanatomical distribution. Another subtype of nicotine receptor is
labelled by the snake venom extract, alpha-bungarotoxin. However, we
do not yet know if this subtype plays a role in smoking.

Several drugs of abuse are thought to derive their rewarding effects
from their ability to activate the mesocorticolimbic dopamine system.
. . 3 . . .
Nicotine receptors labelled by "H-nicotine are present on neurons in
this system in rats and presumably in humans too. Nicotine can promote
mesolimbic dopamine release through a direct action on cell bodies or
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terminals (for review see Clarke 1990).

This mesolimbic dopamine activating effect seems to underlie the
locomotor stimulant action of nicotine in rats. We have shown that
nicotine increases locomotor activity and mesolimbic dopamine
utilization concurrently. Both effects were dose-dependent and
stereoselective. Nicotine's locomotor stimulant effect could be blocked
by 6-hydroxydopamine lesions of the nucleus accumbens. These lesions
extensively depleted the mesolimbic dopamine terminals while having only
a minor effect on those of the nigrostriatal system.

The ability of nicotine to activate mesolimbic dopamine neurons also
seems to underlie its rewarding effects in rats (Corrigall et al. in
press) . Thus, intravenous self-administration of nicotine in rats was
greatly reduced by extensive depletion of mesolimbic dopamine. It would
appear that motor impairment was not involved, since the lesioned
subjects could still respond at a fast rate for food reward.

Thus in rats, nicotine can activate the mesolimbic dopamine system, and
this action seems to contribute importantly to the drug's stimulant and
rewarding effects. Whether the same is true in man seems difficult or
impossible to test at present.

Current aids to smoking cessation are not particularly successful in the
long term, particularly those involving pharmacological intervention.
This 1is perhaps surprising given the consensus that tobacco smoking is
a form of nicotine dependence. However, to date, there have been very
few published attempts to influence tobacco smoking with nicotinic
receptor Dblockers. We have found that the nicotinic antagonist
chlorisondamine antagonizes the stimulant effect of nicotine on
locomotor activity in rats in a dose-dependent fashion. It also reduces
i.v. self-administration of nicotine, but not cocaine in rats (Corrigall
et al. in press). Thus, these data suggest that nicotinic receptor
blockers may provide a pharmacological treatment for nicotine dependence
(for review see Clarke 1991).

CIGAPETTE SMOKING AMONG OTHER DRUG DEPENDENCE DISORDERS
Jack Henningfield

Cigarette smoking is described as a prototypic drug dependence disorder.
The clinical course of nicotine dependence is that of a progressive,
chronic, relapsing disorder in which wuse typically begins during
adolescence, 1s followed by an escalation over several months or years,
and is occasionally interrupted by quitting attempts which usually lead
to relapse within a few days or weeks. The pathophysiology of smoking
involves the reinforcing effects of nicotine in the central nervous
system as described by Dr. Clarke, effects of nicotine on hormonal and
peripheral nervous system functions, which may also reinforce cigarette
self-administration, and the development of tolerance and physical
dependence to nicotine.

It has long been known that cigarette smoking is among the first
instances of psychoactive drug use, and that for a portion of the
population use of cigarettes precedes abuse of other drugs. such
observations led to the designation of tobacco as a “gateway” drug.
Consistent with this designation, population based studies of the
National Institute on Drug Abuse show that compared to cocaine and
alcohol, initial use of cigarettes is much more likely to lead to
problems of dependence. Moreover, adolescents who take up tobacco use
are more likely than their classmates to take up the use of alcohol,
marijuana and cocaine. When non-smoking adolescents use alcohol,
marijuana and cocaine, those who go on to initiate tobacco use are found
to increase their use of the illicit substances and alcohol over the
level used by those who remain non-smokers.

There is a direct relationship between amount of smoking and likelihood
of illicit drug use and, in adolescents, binge alcohol drinking. In
adults, the relationship Dbetween cigarette smoking and other
psychoactive drug use continues with the relationship between amount of
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smoking and amount of other drug use being strongest for alcoholic and
caffeinated beverages and weakest for heroin and cocaine. Although more
than 80% of alcohol and heroin abusing persons smoke cigarettes, the
predictive value of tobacco use is strongest with respect to alcohol use
in which epidemiologic data suggest that as many as one in three heavier
cigarette smokers are at risk for the development of alcoholism. Taken
together, such observations suggest that tobacco is not only a gateway
substance to alcohol and illicit drug abuse, tobacco use 1is a
preventable risk factor for other forms of drug addiction.

NICOTINE DEPENDENCE AND MAJOR DEPRESSIVE DISORDER
Naomi Breslau

Although there is scientific evidence that smoking is widespread and
highly addictive as indicated in Dr. Henningfield's and Dr. Clarke's
presentations, distinctions between smoking and nicotine dependence (ND)
have been made rarely and the relationship between ND and other
substance abuse disorders and affective disorders has received little
attention. We present here results from a recent study of these
associations.

A random sample of 1007 young adults enrolled in a large Health
Maintenance Organization in the Detroit, MI metropolitan area was
interviewed using the National Institute of Mental Health Diagnostic
Interview Schedule (DIS), revised according to DSM-III-R. DIS modules
for substance use disorders and affective disorders were administered.
DIS systematic coverage of DSM-III-R criteria of ND allows
identification of persons who met criteria for dependence among all
smokers.

Substance dependence 1is conceptualized as a wunitary process with
cardinal characteristics indicative of impaired control of use of the
psychoactive substance and continued use despite adverse consequences.
Symptoms of the dependence syndrome also include tolerance and
withdrawal.

In our sample of 1007 young adults, 394 or 39.1% smoked daily for a
month or more in their lifetime. The lifetime rate of ND among smokers
was 51%. Among persons with ND, 62% met criteria for mild dependence
and 38% met criteria for moderate dependence. None met criteria for
severe dependence. The rate of current smoking, i.e. within the last
year, was 29% (n=292) and ND was 16%. Rates of smoking and ND were
higher in whites than blacks and were inversely related to level of
education (Breslau et al. 1991).

In examining the relationship between ND and other substance use
disorders and affective disorders we estimated the relative lifetime
prevalence of these disorders in persons with mild and with moderate ND,
using the subset of persons with no ND as a reference. This latter
group included 613 persons who had never smoked daily for a month or
more in their lifetime (non-smokers) and 192 who smoked but did not meet
dependence criteria (non-dependent smokers). With moderate ND, rates
of all other substance dependencies, i.e. alcohol, cannabis, cocaine and
miscellaneous drugs, increased significantly. With mild ND, rates of
cannabis and other miscellaneous drug dependencies were significantly
increased. The associations of ND and psychiatric disorders were
estimated using an odds ratio adjusted for other substance use disorders
and sex. The results indicated that the odds for major depressive
disorder (MDD) were 4.7 times higher and the odds for any anxiety
disorder were 4.2 times higher in persons with moderate ND compared to
persons without ND. In persons with mild dependence, the odds for MDD
were 1.86 times higher, and the odds for any anxiety disorder were not
increased significantly.

In a second analysis we compared non-dependent smokers with non-smokers
on these variables. Compared to non-smokers, non-dependent smokers had

significantly increased rates of alcohol, cannabis, and cocaine
dependence and any anxiety disorder, but their rate of MDD was not
increased significantly. When other coexisting dependence disorders
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were controlled, the relationship between any anxiety disorder and ND
was not significant.

A follow-up interview with 995 of the respondents 14 months later
allowed us to examine (1) whether or not smokers with a history of MDD
progressed to ND and more severe levels of dependence at a higher rate
and (2) whether or not persons with a history of ND were at increased
risk for MDD. A history of MDD at baseline increased the risk for
progression to ND and more severe levels of dependence two fold.
Persons with a history of ND, at baseline, had a significantly higher
rate of first incidence MDD (7.5%) than persons without such history
(3.2%)

Of the 1007 respondents, 239 persons had tried to quit or cut down

smoking unsuccessfully at some point in life. Persons with a history
of MDD or any anxiety disorder reported more severe withdrawal compared
to persons with neither of these disorders. However, neither severity

of withdrawal or any specific withdrawal symptom accounted for the
association between history of MDD and continued smoking (Breslau et al.
1992) .

The association between ND and major depressive disorder observed in
both the cross-sectional and prospective studies may reflect either
causal influences between depression and ND or the effects of processes
common to both disorders.

SMOKING CESSATION AMONG ALCOHOL/DRUG ABUSERS
John R. Hughes

Across several samples of alcohol/drug abusers vs the general
population, the median prevalence rates for smoking status are 72% vs
9% heavy smokers (>20 cigarettes per day), 11% vs 19% light smokers, 17%
vs 27% ex-smokers and 8% vs 55% never smokers. Alcohol/drug abusers
also smoke more cigarettes per day and smoke each cigarette more
intensely than smokers in the general population. The prevalence of
smoking in males in the general population fell from 60% in 1965 to 33%
in 1990. However, the prevalence of smoking in male alcohol/drug
abusers in treatment fell only from 90% to 82% over this time period.
In summary, smoking is highly associated with alcohol/drug abuse and
this association will likely become stronger over time. In fact, at
present, heavy smoking can be used as a marker for alcohol/drug abuse;
e.g. 38% of nicotine dependent smokers have a lifetime history of
alcohol dependence (Hughes et al. 1991).

Smoking is a major cause of death among alcohol/drug abusers. Mortality
risks from alcohol and smoking are additive and, in some disorders,
synergistic.

Two-thirds of patients and drug abuse counselors are interested in or
recommend smoking cessation. The large majority of patients and
counselors view immediately post-treatment as the best time to stop
smoking. Many successfully recovering alcohol/drug abusers stop smoking
(27-63%) . The scientific evidence available suggests stopping smoking
decreases, not increases, the probability of relapse to alcohol/drug
use.

Successful treatments for smoking cessation among alcohol/drug abusers
have not been developed. In one study, we found that 12% of smokers
reported a history of alcohol/drug problems. These smokers appeared
more nicotine dependent in that they smoked more cigarettes, began

smoking at an earlier age, smoke earlier upon arising, reported more
difficulty refraining from smoking, and were more likely to smoke even
when ill. In our trial with nicotine gum, smokers with a past history
of problems did not have more withdrawal symptoms or craving nor use
more nicotine gum or use it longer. However, in terms of initial
cessation, smokers with a history of alcohol/drug problems benefitted
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more by nicotine replacement (4 week quit rates - 45% with nicotine gum
vs 23% with placebo gum) than smokers without this history (57% vs 55%).
A similar trend occurred with long-term cessation rates (Hughes, in
press) .

Interest in providing smoking cessation therapy is increasing due to:
(1) recent JCAH requirements for smoke-free medical facilities, (2)
interest among patients and counselors, (3) recognition that smoking
kills many successfully recovering alcohol/drug abusers. It is
imperative that the research community respond by providing
scientifically based data on which to tailor smoking cessation programs
to the needs of alcohol/drug abusers (Bobo 1989; Sobell, et al. 1990).

REFERENCES:

Bobo J. K. Nicotine dependence and alcoholism: epidemiology and
treatment. J Psychoactive Drugs 21:323-329, 1989.

Breslau, N.; Kilbey, M. M.; and Andreski, P. Nicotine dependence, major
depression and anxiety in young adults. Arch Gen Psychiatry
48:1069-1074, 1991.

Breslau, N.; Kilbey, M. M.; and Andreski, P. Nicotine Withdrawal
Symptoms and Psychiatric Disorders: Findings from an
Epidemiologic Study of Young Adults. Am J Psychiatry,
149:464-469, 1992.

Breslau, N.; Kilbey, M. M.; and Andreski, P. Nicotine dependence and

major depression: new evidence from a prospective
investigation. Arch Gen Psychiatry, in press.
Clarke, P. B. S. Mesolimbic dopamine activation - the key to nicotine

reinforcement? CIBA Foundation Symposia 152:153-168, 1990.

Clarke, P. B. S. Nicotinic receptor Dblockade therapy and smoking
cessation. Br J Addict, 86:501-505, 1991.

Corrigall, W. S.; Coen, K. M.; Franklin, K. B. J.; and Clarke, P. B. S. The
-mesolimbic dopaminergic system is implicated in the
reinforcing effects of nicotine. Psychopharmacology, in
press.

Hughes, J. R. Nicotine dependence in smokers with and without a past
history of alcohol/drug problems. J. Substance Abuse
Treatment, in press.

Hughes, J. R.; Helzer, J. E.; Bigelow, G. E.; Bickel, W. K.; and Higgens,
S. T. Smoking as a marker for alcohol and drug abuse. Paper--
presented at the American Psychiatric Association Meeting,

May 13, 1991, N. 0., LA.

Sobell, L. C.; Sobell, M. B.; Kozlowski, L. T.; and Toneatto, T. Alcohol
or tobacco research versus alcohol and tobacco research.
Br. J. Addict. 85:263-269, 1990.

U.S. Department of Health and Human Services. The Health Consequences
of Smoking: Nicotine Addiction. A Report of the Surgeon
General. U.S. Department of Health and Human Services,
Public Health Service, Office on Smoking and Health. DHHS
Publication No. (CDC) 88-8406, 1988.

U.S. Department of Health and Human Services. The Health Benefits of
Smoking Cessation. A Report of the Surgeon General. U.S.
Department of Health and Human Services, Public Health
Service, Office on Smoking and Health. DHHS Publication No.

(CDC) 90-8416, 1990.
AFFILIATIONS:  Wayne State University, Detroit, MI
NIDA Addiction Research Center, Baltimore, MD
Henry Ford Hospital, Detroit, MI
McGill Univerity, Montreal, Canada
University of Vermont, Burlington, VT

82



SYMPOSIUM INTRODUCTION: PHARMACO-

THERAPY OF ADDICTIVE DISEASES
M. J. KREEK

The goals of pharmacotherapy for an addictive disease should include amelioration of the
signs and symptoms of any significant drug withdrawal effects (i.e., abstinence syndrome),
a significant decrease or elimination of craving for the specific drug of abuse and to the
extent achievable, prevention of relapse to use of that drug of abuse, along with full
restoration to or towards normalcy of physiological functions disrupted by chronic use of
the drug of abuse. The rational basis for the development of any pharmacotherapeutic
agent would ideally include information concerning the specific sites and mechanisms of
action of the drug of abuse, and the cascade of events which results from such use.
Considerable laboratory and basic clinical research have led to increased information
concerning the site of action, to a limited extent, the mechanism of action, and many of
the cascade of effects of short-acting opiate drugs such as heroin, which is one of our
leading drugs of abuse. Increasing laboratory and basic clinical research is now also
underway concerning both cocaine and alcohol dependency and their effects. Heroin
addiction now afflicts between 500,000 and 1,000,000 persons in the United States. and
increasing numbers worldwide. Increasing numbers of those who have begun their drug
abuse history by using primarily cocaine are now turning to heroin use. Both basic
clinical research and laboratory research from our group, as well as some evidence from
many other laboratories, suggest that cocaine abuse may involve disruption of the
endogenous opioid system, just as our group and others have shown that heroin addiction
involves disruption of this system. Also, based again on both evidence from the
laboratory of a variety of groups, as well as some basic and applied clinical research
studies, there is recent evidence that the endogenous opioid system may also be involved
in the addiction of alcoholism.

SYMPOSIUM SPEAKERS

“Opioid Agonists: Use in Treatment of Opiate Dependency”
Mary Jeanne Kreek, M.D., The Rockefeller University, New York, NY

“Opioid Antagonists and Mixed Agonist-Antagonists: Use in Treatment of Opiate
Dependency and Alcoholism”
Charles O’Brien, University of Pennsylvania, Philadelphia, PA

“Diverse Pharmacological Agents for Possible Treatment of Cocaine Dependency”
Thomas Kosten, Yale University, New Haven, CT

“Pharmacotherapy for Alcohol Abuse and Dependency”
Jack Mendelson, McLean Hospital/Harvard Medical School, Belmont, MA
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OPIOID AGONISTS: USE IN TREATMENT

OF OPIATE DEPENDENCY
M. J. KREEK

Currently, there is one major pharmacotberapeutic agent proven safe and effective for chronic treatment of
heroin addiction: methadone. The racemic (dl) methadone has a very long plasma half-life in humans (but
not in most sub-human species) of around 24 hours. As shown by use of stable isotope tracer techniques
using specific deuterium-labeled separate enantiomers of methadone, the half-life of the active enantiomer
is around 48 hours. This long plasma half-life is coupled with long lasting effects, including prevention of
withdrawal symptoms and prevention of “drug hunger.” By virtue of developing a high level of tolerance
and cross tolerance, our group and others have shown that methadone also prevents any euphorogenic or
other narcotic-like effects when heroin or any other short-acting narcotic is superimposed. The mechanism
of action of methadone involves steady state perfusion of endogenous opioid receptors. During steady
moderate to high dose (60-100 mg/d) methadone treatment, in very good programs in which counseling,
rehabilitation efforts, and access to primary health care, including psychiatric care, is available, retention in
treatment may reach 70-80% with successful return to job, school, and an otherwise normal lifestyle. Also,
in such programs, the continued abuse of heroin drops to less than 15% of all patients who have been in

treatment for 6 months or more. Of great public health importance, in 1984, we showed that whereas over

50% of all IV drug users on the streets of New York were at that time infected with the AIDS virus (anti-
HIV-I positive), less than 10% of those who had entered effective methadone maintenance treatment prior
to the epidemic entering the drug abuse population in 1978, were positive for the HIV-I virus. Our
laboratory, complemented by work from others, has shown that normalization of many physiological
functions, disrupted by heroin abuse, occurs during chronic long-term methadone maintenance treatment.
Normalization of neuroendocrine function, including the extremely important hypothalamic-pituitary-adrenal
stress responsive axis occurs, along with normalization- of the hypothalamic-pituitary-gonadal axis. Our
group has hypothesized that addiction may in part be due to an atypical responsivity to stress. Thus,
normalization of neuroendocrine function may be directly related to the reduction and cessation of drug-
seeking behaviors along with normalization of mood. We have also shown that immunological function
normalizes during chronic methadone treatment.

Other agents which are being used successfully or may in the future be used for treating heroin addiction
include the l-enantiomer of methadone, and also the acetylated congener of methadone, l-alpha-
acetylmetbadol (LAAM), both of which have a longer half life than methadone. LAAM has been under
study since 1969. It is similar to methadone in its actions and is effective. It is expected that LAAM will
be approved by the U.S. Food and Drug Administration in 1993. Some very provocative studies, primarily
from laboratory research, as well as a few on-going clinical studies suggest that the kappa opioid receptor-
preferring endogenous peptide ligand dynorphin A and its derivative peptides, may have a beneficial effect
in amplifying the action of primarily mu opioid receptor preferring ligands such as methadone and also the
short-acting drugs heroin and morphine. Future research may show that very selective kappa ligands may
be effective in management of some aspects of the pharmacotherapy of opiate and possibly also cocaine
addiction.
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BEHAVIORAL AND PHARMACOLOGICAL

TREATMENTS FOR COCAINE DEPENDENCE
T. R. Kosten

The treatment of cocaine dependence has utilized both behavioral and pharmacological
approaches. Behavioral approaches include 12 Step Programs based on the A.A. model,
as well as cognitive and conditioning (extinction) therapies to cope with cocaine related
cues in the environment. Conditioning therapies can reduce the craving, withdrawal and
high associated with cocaine related cuts and thereby decrease relapse to cocaine abuse.
Another promising behavioral approach is the use of Day Hospitalization to initiate and
sustain more effectively than routine outpatient treatment. Pharmacotherapies are based
on the premise of neuroadaptation, as evidenced by elevations in prolactin, reductions in
dopamine brain receptor binding, neuropsychological deficits and abnormalities in brain
imaging. Treatment agents include antidepressants, dopamine agonists and novel agents
such as buprenorphine. Controlled studies with the antidepressants desipramine,
fluoxetine and bupropion have shown some promise with abstinence rates as high as
65%. While controlled studies of fluoxetine, gepirone, and other serotonergic agents
have shown no greater efficacy than placebo, preliminary studies with bupropion have
shown abstinence rates of 70%. Dopamine agonists such as amantadine and
bromocriptine have shown efficacy in controlled studies, although side effects have been
a limitation of bromocriptine. Recent pilot work has suggested the efficacy of
buprenorphine for the treatment of cocaine abusing opioid addicts. Combinations of
medications with behavioral therapies have shown promise particularly relapse prevention
therapy and antidepressants in combination with these therapies.

AFFILIATION: Yale Psychiatry, 27 Sylvan Avenue, New Haven, CT 06519
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PHARMACOTHERAPY OF ADDICTIVE
DISEASES: PHARMACOTHERAPY OF
ALCOHOLISM

J. H. MENDELSON

The development of safe and effective drug treatment for alcoholism has been impeded by skepticisms
about the use of any medications for the treatment of alcoholism. Jaffe et al. (1992) have noted “in the
United States and some other countries as well, clergy, non medical health professionals, and recovering
alcoholic laymen all play prominent roles in the treatment and rehabilitation of the alcoholic patient. In
general, they believe that the alcoholic’s central problem is the use of the drug (alcohol) to manage
feelings. Furthermore, they believe that learning to cope with life while abstaining from alcohol and
other drugs is both the essence of treatment and its only acceptable goal.” In contrast to ambivalence
about treatment of alcoholism with medications, there has been general professional and popular
acceptance of the use of drugs for the treatment of alcohol withdrawal syndromes. There are currently
seven generic benzodiazepines which are widely used for treatment of moderate to severe alcohol
withdrawal (Kranzler and Orrok 1989). Appropriate use of these drugs in concert with management of
intercurrent illness, nutritional supplementation and correction of water and electrolyte imbalance has
resulted in a significant decrease in both mortality and mobidity associated with moderate and severe
alcohol withdrawal. Use of benzodiazepines in outpatient therapy of alcohol withdrawal has resulted in a
striking decrement in the prevalence of alcoholic hallucinosis, delirium tremens and alcohol-related
seizure disorders. Although alcohol sensitizing agents such as disulfirum (antibuse) and calcium
carbimide have been widely used in medical practice for the treatment of alcoholism the effectiveness of
these pharmacotherapies for preventing recrudescence of alcohol abuse following abstinence has been
limited. In general, patient compliance has been poor for self-administration of alcohol sensitizing
agents. Basic and clinical research endeavors continue for developing drugs for the treatment of acute
alcohol intoxication. However, the imidazobenzodiazepine which binds at Gaba-BZ receptors (Suzdak et
al. 1986) cannot be successfully used in humans because of the drug’s anxiogenic and proconvulsant
properties (Kolata 1986). Basic research findings which demonstrated a role of serotonergic
neurotransmitter systems in the development of both functional and innate alcohol tolerance (Tabakoff
and Hoffman 1989) has prompted clinical investigation of serotonin uptake inhibitors for the treatment of
alcoholism (Naranjo et al., 1987, 1989, 1990). Although these drugs have been shown to induce some
reduction in alcohol inlake, the ultimate efficacy of these compounds for the treatment of alcoholism
remains to be determined. Clinical investigations are also assessing the effects of drugs for the treatment
of psychiatric co-morbidity associated with alcohol abuse and dependence. Such studies involve
assessments of tricyclic antidepressants, monoamine oxidase inhibitors, anxiolytics, dopaminergic
blockers, dopaminergic agonists and lithium. When used judiciously these compounds may facilitate
treatment of persons with alcohol abuse who also have concurrent affective or anxiety disorders. There
are recent reports that naluexone, an opioid antagonist, may be highly effective in sustaining remission
from alcohol abuse (Volpicelli et al., 1990; O’Malley 1992). Although the mechanisms of naltrexone’s
action for reduction of alcohol consummatory behavior are unknown, one factor may involve effects of
naltrexone on neuroendocrine function involving the hypothalamic-pituitary-gonadal and hypothalamic-
pituitary-adrenal axis (Mendelson et al., 1986).
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PROBING THE MEANING OF RACIAL/-
ETHNIC GROUP COMPARISONS IN CRACK-
COCAINE SMOKING

M. LILLIE-BLANTON, J. C. ANTHONY AND C. R. SCHUSTER

Racial and ethnic group comparisons retain a central place in summaries
of national data on the prevalence of illicit drug use. In some cases,

these comparisons provide useful descriptive information on patterns of
drug use specific for a racial/ethnic population group. Nonetheless,

in other cases, these basic comparisons by race/ethnicity can be
misleading because they do not account for differences in the age
structure of the population groups or in the community environments
they experience. As a result, these basic comparisons sometimes
reinforce racial prejudices and draw public attention away from factors
that may better explain patterns of drug use.

In this study, we probe the meaning of a prior analysis of the 1988
National Household Survey on Drug Abuse (NHSDA) which reported that
crack-cocaine smoking 1is more common among African Americans and
Hispanic Americans than White Americans. To examine this issue, we
undertook a re-analysis of the original data from the 1988 national
drug survey to assess whether crack-cocaine smoking is associated with
factors specific to race/ethnicity. We hypothesized that the reported
racial/ethnic group differences might be an artifact of macro-social
environmental risk factors or determinants of prevalence.

The 1988 NHSDA interviewed 8,814 individuals residing within households

in the coterminous United States. Subjects were selected using a
multi-stage area probability sampling of all residents aged 12 and
older. In the original NHSDA reports and in this re-analysis, crack

use was operationally defined as self-reported use of cocaine in rock
or chunk form one or more times ever in an individual's lifetime. To
hold constant social and environmental risk factors that might
potentially confound racial comparisons, we used an epidemiologic
strategy that involves post-stratification of respondents into
neighborhood risk sets. A conditional logistic regression model was
used to estimate the relative odds of crack use by race/ethnicity.

Once respondents were grouped into neighborhood clusters, the relative
odds of crack use did not differ significantly for African Americans
(RO=1.03, 95% CI=0.46-2.09) or for Hispanic Americans (R0O=0.92, 95%
CI=0.50-1.71) when compared to White Americans. This analysis provides
evidence that, given similar social and environmental conditions, crack
use does not strongly depend on race-specific personal factors (e.g.,

biologic or cultural). Future research should seek to identify which
characteristics of the neighborhood social environment are important
and potentially modifiable determinants of drug use. Although the

study finding does not refute the prior analysis, it gives evidence
that crude prevalence estimates may provide misleading information
about the role of race and ethnicity in the epidemiology of crack use.
(Supported by NIDA grant DA04392)
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DRUG PREVENTION WITH HIGH-RISK
ADOLESCENTS: SOME LIMITATIONS OF

PROBLEM BEHAVIOR THERAPY
T. Dishion

Substance use before age 15 is a clear risk factor for adult substance abuse (Anthony &
Petronis in press; Robins & Pryzabeck, 1985). Antisocial behavior is prognostic of
early adolescent substance use; both with the variety of substances used by age 15-16
as well as the frequency with which they are used (Dishion, Capaldi, & Ray, in press;
Smith & Fogg, 1978). Problem behavior theory (Jessor, 1975; Jessor & Jessor, 1976)
suggests that substance use, sexual activity, and other health compromising behaviors
are part of one underlying general deviance syndrome, and all are caused by similar
underlying conditions. An alternate point of view is that early antisocial behavior is a
risk factor for adolescent substance use, yet the determinants for antisocial behavior and
substance use are quite different (Dishion, Capaldi, & Ray, in press). This report
describes an intervention, the Adolescent Transitions Program (ATP), with two
components that target family management and peer influence to reduce problem
behavior in at-risk families of young adolescents (middle school). The two intervention
components are delivered in a group format: one, to parents (Parent Focus); and two, to
teenagers (Teen Focus). Study families had an 11- to 14-year-old boy or girl (50%)
deemed as at-risk for substance abuse by their parents. One hundred and twenty
families were randomly assigned to one of four versions of the Adolescent Transitions
Program. The four conditions were Parent Focus Only, Teen Focus Only, Parent and
Teen Focus, and Self-Directed. In addition, 23 families with at-risk adolescents were
recruited (same as above) as a quasi-experimental control group.

Outcome analyses revealed improvement (associated with the ATP intervention) in
observed negative family interaction patterns. For antisocial behavior, there was a
statistically marginal trend for the Parent Focus intervention to stop the escalation of
antisocial behavior, according to teacher ratings. A path analysis revealed a reduction
in parent-child negative engagement associated with improvements in the youth’s
antisocial behavior at school. However, no changes in the youth’s tendency to use
substances, as a function of exposure to ATP, was found on either parent of youth
reports. The detection of an intervention effect on early adolescent antisocial behavior
that does not translate from initiations to substance use questions the assumption that
both are aspects of a problem-behavior syndrome.
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REINFORCING EFFECTS OF EXTENDED
INHALATION OF NITROUS OXIDE IN
HUMANS

C. S. DOHRN; J. L. LICHTOR; D. W. COALSON; A. UITVLUGT;
D. FLEMMING; T. CUTTER; H. DE WIT AND J. P. ZACHNY

Nitrous oxide is an inhaled general anesthetic that is abused in humans (Layzer,
1985). The reinforcing or rewarding effects of N,O at different concentrations have
been demonstrated in animals (Wood et al., 1977). but to our knowledge, not in
humans. The subjective and reinforcing effects of nitrous oxide at subanesthetic
doses (30% and 40% in oxygen) were determined in two experiments with 12 healthy
volunteers each (six males and females). Each choice experiment consisted of seven
sessions. The first four sessions of each experiment were sampling sessions. On two
of these sampling sessions, subjects were exposed for 30 min to a given concentration
of nitrous oxide (35% in Experiment 1; 40% in Experiment 2) and on the other two
sessions were exposed for 30 min to 100% oxygen. For each subject, the two
substances were associated with distinctive colors for identification. Subjects were
blind to the agent being administered. Mood (as assessed by the Addiction Research
Center Inventory, a Visual Analog Scale, and a Drug Effects/Liking Questionnaire)
and psychomotor effects (as assessed by an eye-hand coordination test and the Digit
Symbol Substitution Test) were measured before, during and after a 30-min
inhalation period. The last three sessions were choice sessions. At the beginning of
each choice session, subjects chose which of the two agents they wished to inhale by
color. The number of times the active agent was chosen over placebo (drug choice)
was taken as the primary indicator of the agent’s reinforcing efficacy. Thirty percent
nitrous oxide was chosen no more often than oxygen (41.6% choice rate), indicating
that, for most of the subjects tested, extended inhalation of this nitrous oxide
concentration did not function as a positive reinforcer. Forty percent nitrous oxide
was chosen significantly less often than oxygen (22% choice rate), indicating that, for
most of the subjects tested, extended inhalation of this nitrous oxide concentration
was actively avoided. Nitrous oxide produced robust subjective effects (e.g.,
increased rating of ‘high’, ‘tingling’, and ‘dizzy’). Subjects who chose nitrous oxide at
2-3 times reported experiencing pleasant subjective effects (e.g., increased ratings of
‘happy’) and liked it during sampling sessions. In comparison, those who always
chose placebo reported experiencing mom unpleasant subjective effects from nitrous
oxide (e.g., increased dysphoria) and they disliked it during sampling sessions. Both
concentrations of nitrous oxide impaired psychomotor performance. The lack of
reinforcing effects noted in the present study is paradoxical, given nitrous oxide’s
known abuse potential. Further research is needed using the same preparation with
larger sample sizes or different subpopulations to determine what the predictors are
(e.g., demographic, personality, drug use history) of nitrous oxide performance.
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Effects of Intranasal Cocaine on Human
Aggressive and Escape Responding

D. R. Cherek, R. H. Bennett and D. L. Creson

The effects of intranasal administration of 4mg (placebo) and 24, 48
and 96 mg of cocaine HCl on operant responding were studied in
male subjects with recent histories of cocaine use. Twenty-five min
sessions were conducted 1 hr before and 0.0, 0.5, 1.5 and 2.5 hrs
after cocaine adminstration. Subjects received each active dose twice
with intervening placebo doses. Subjects were not given an active
dose until urine levels were free of all drugs. Subjects were given
three operant response options. Responding on lever A was
maintained by a fixed-ratio (FR) 100 schedule of point presentation
(1 pt = 10 cents). Aggressive and escape responding was
engendered by subtracting points from the subject’s counter.
Following point subtractions, completion of an FR 10 on either lever
B, aggressive responses, or lever C, escape responses, initiated a 125
or 250 sec interval free of further point subtractions. Subjects were
instructed that: (1) their points were subtracted by another person,
(2) lever B responses subtracted a point from the other person, and
(3) lever C responses protected the subject’s counter for some period
of time. Initial results indicate that aggressive responding was
increased at the 48 and/or 96 mg dose in 3 of 4 subjects. Escape
responding was increased at the 24mg dose, while point-maintained
responding was clearly increased in only one subject. There was a
small elevation of aggressive responding on days following
administration of a cocaine dose.
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SUBJECTIVE AND REINFORCING EFFECTS
OF DIPHENHYDRAMINE AND LORAZEPAM

G. K. MUMFORD, K. SILVERMAN AND R. R. GRIFFITHS

The present study was designed to 1) assess the relationship between the subjective
and reinforcing effects of lorazepam and diphenhydramine; 2) assess the stability of
the subjective effects of lorazepam and diphenhydramine with repeated exposures.
Twelve healthy adult males with a history of recreational sedative abuse participated
in a double-blind crossover study in which subjects received placebo, lorazepam (4
mg) and diphenhydramine (400 mg) in a block-random sequence four times each (i.e.,
4 cycles of the three compounds) on a total of 12 separate days. Compounds were
administered in color-coded capsules. The color-code for each compound remained
the same throughout the study but different color-codes were assigned to each subject.
Subject-related subjective effects and psychomotor and cognitive performance were
assessed each day 30 min before and 0.5, 10, 2.0, 3.0, 4.0, 5.0 and 6.0 hours following
drug administration. As previously demonstrated, lorazepam increased scores on
subjects’ liking of the drug, desire to take the drug again, and monetary value of the
drug relative to placebo. Diphenhydramine, relative to placebo, produced comparable
increases across these measures but also produced increased ratings on scales of bad
(i.e., unpleasant) effects. There were no systemic changes in any of these measures
across the four cycles. Reinforcing effects were assessed in a choice procedure at the
end of each of the four cycles. When the choice was between drug and placebo, both
drugs were chosen significantly more often than placebo (lorazepam 83%.
diphenhydramine 75%). When the choice was between lorazepam and
diphenhydramine, both drug were chosen an equal number of times. These data
demonstrate a concordance between several subjective measures thought to predict
drug reinforcement and actual drug reinforcement. In addition, the data indicate that
the subjective effects and reinforcing effects were relatively stable over the course of
the study.
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PENTOBARBITAL-LIKE DISCRIMINATIVE
STIMULUS EFFECTS OF PRESYNAPTIC
GABA AGONISTS

D. M. Grech and R. L. Balster

There is increasing pharmaceutical interest in using drugs which activate GABAergic
neurotransmission by acting at presynaptic sites. It is of interest to compare the
behavioral effects of some of these compounds to those of post-synaptic GABA,
agonists such as the barbiturates. Six male Sprague-Dawley rats were trained using a
2-lever operant procedure to discriminate 5.0 mg/kg pentobarbital (PB) from saline.
Responding was maintained under a FR-32 schedule of food reinforcement.
Substitution tests were completed with PB (1-20mg/kg), the GABA transaminase
inhibitor, valproic acid (10-300 mg/kg). and the GABA uptake inhibitors, AOAA
(amino-oxyacetic acid) (0.3-30 mg/kg) and CI-966 (0.3-30 mg/kg). PB (3-10 mg/kg)
dose-dependently substituted for the training dose (5.0 mg/kg) without lowering rates
of responding. Valproic acid completely substituted for PB, however only at doses
which also decreased responding. Response rates following valproic acid
administration were reduced by >50% of control values. AOAA and CI-966
produced only partial substitution for PB, yielding a maximum of 45% and 50% PB-
lever responding, respectively, although both drugs substantially decreased rates of
responding. The data provide evidence for differences in the behavioral effects of PB
and a GABA transaminase inhibitor, which produced PB-lever responding only at
behaviorally disruptive doses, and two GABA uptake inhibitors, which failed to
produce PB-like effects (Research supported by NIDA grants DA01442 and
DA07027).
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EFFECTS OF SEVERAL DOPAMINE
ANTAGONISTS ON THE REINFORCING AND
DISCRIMINATIVE STIMULUS EFFECTS OF

COCAINE IN RHESUS MONKEYS
K. E. Vanover and W. L. Woolverton

The present experiment was designed to evaluate the effects of several dopamine
(DA) receptor antagonists on the reinforcing and discriminative stimulus effects of
cocaine in rhesus monkeys. One group of monkeys (N = 6) was allowed to self-
administer cocaine (0.03 or 0.1 mg/kg/inj, i.v., FR 10, 2 hours/day) while a second
group (N = 5) was trained to discriminate cocaine (0.2 or 0.4 mg/kg, i.m., 10 min pre-
session) from saline in a two lever, food-reinforced, drug discrimination paradigm.
When behavior was stable, chlorpromazine (CPZ), clozapine (CLZ) or (+)-AJ76 (AJ)
were administered im., 15 or 30 min pre-session. CPZ and CLZ are antipsychotics
with DA antagonist actions while AJ is a putative DA autoreceptor antagonist. All
three compounds increased cocaine self-administration in a manner that was
consistent with blockade of the reinforcing effects of cocaine (0.3 - 3.0 mgkg CPZ;
0.3 - 1.0 mg/kg CLZ; 1.0 - 3.0 mg/kg AJ). Analysis of the distribution of responding
over the session showed no effect on pattern of responding, suggesting that the
blockade was partial. In only one monkey at one dose each for CPZ and CLZ was a
pattern of responding similar to that seen when saline was available for self-
administration (extinction). In combination with cocaine in the discrimination
experiment, CPZ (0.1 - 3.2 mg/kg) decreased cocaine-appropriate responding from
>80% to <20% and cocaine reversed the rate-decreasing effects of CPZ in 2 of 3
monkeys. In contrast, CLZ (up to 3.2 mg/kg) and AJ (up to 6.4 mg/kg) had little or
no effect at doses that did not completely suppress lever pressing. These results
suggest that CPZ, CLZ and Al partially blocked the reinforcing effects of cocaine.
Alternatively, it is possible that the increase in cocaine self-administration was due to
attenuation of the rate-decreasing effects of cocaine. Blockade of the discriminative
stimulus effects of cocaine was only apparent with CPZ. Although enhanced DA
neurotransmission is involved in both of these behavioral effects of cocaine, the
present results suggest that there may be some pharmacological distinctions between
them. (Supported by NIDA DA-00250, DA-00161).
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BUPRENORPHINE ATTENUATES COCAINE’S
REINFORCING PROPERTIES IN RHESUS
MONKEYS

J. M. Driezg, N. K. MELLO, S. E. LukAs AND J. H. MENDELSON

Chronic buprenorphine treatment (0.237-0.70 mg/kg/day) significantly reduced cocaine
self-administration by rhesus monkeys for 15 to 120 days (Mello et al., 1989, 1990,
1992). Buprenorphine treatment also reduces cocaine abuse by heroin and cocaine
abusers in outpatient clinical trials (Kosten et al. 1989; Gastfriend et al. 1991). There is
a controversy over whether buprenorphine reduces cocaine self-administration by
enhancing or by attenuating cocaine’s reinforcing effects. We examined the effects of
daily treatment with saline or buprenorphine (0.1 and 0.3 mg/kg/day) on cocaine’s
reinforcing properties over a wide dose range (0.001-0.3 mg/kg/inj). Cocaine doses
and saline were studied in an irregular order for at least 5 days or until cocaine/saline
self-administration was stable for 3 days (£20 percent). Cocaine and saline self-
administration were maintained on an FR4 (VR 16:S) schedule of reinforcement.
During treatment with 0.1 mg/kg of buprenorphine, the peak of the cocaine dose-
response curve shifted one-half log unit to the right in 4 monkeys but the maximum
number of injections were equivalent (76 to 80 inj/day). The effects of the higher dose
of buprenorphine (0.3 mg/kg/day) were less consistent than the lower dose (0.1
mg/kg/day). In one monkey, the peak of the dose response curve remained at 0.01
mg/kg/inj but the number of injections was decreased by 41 percent during daily
treatment with 0.3 mg/kg of buprenorphine. In another monkey, the higher dose of
buprenorphine (0.3 mg/kg) did not change the cocaine self-administration dose-
response curve. Peak response rates were equivalent or decreased by 34 to 55 percent
from the saline treatment base-line. We conclude that buprenorphine decreased the
reinforcing potency of cocaine in cocaine-experienced rhesus monkeys.
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THE ABILITY OF A D1 AND D2
ANTAGONISTS COMBINATION TO
ANTAGONIZE THE DISCRIMINATIVE
STIMULUS PROPERTIES OF COCAINE

B. GETER AND A. L. RILEY

Although cocaine blocks the reuptake of dopamine, norepinepherine
and serotonin, only dopamine reuptake inhibitors have been shown
consistently to substitute for the discriminative stimulus
properties of cocaine (Kleven et al., 1990), suggesting a
dopaminergic mediation of this effect. Despite this finding, neither
selective D1 nor D2 antagonists invariably block (Barrett and

Appel, 1989) the cocaine cue. The present study further evaluated the
ability of the D1 antagonist, Schering-23390 (SCH), and the D2
antagonist, haloperidol (HAL), to antagonize the discriminative
stimulus properties of cocaine within the conditioned taste aversion
baseline. Given that dopamine reuptake inhibitors substitute for the
cocaine cue, while D1 and D2 agonists fail consistently to do so
(Colpaert et al., 1979), it is possible that both D1 and D2 receptors
must be activated to produce the cocaine cue and that both receptors
must be blocked to antagonize the effect. The following study tested
this hypothesis by assessing the ability of SCH and HAL given both
alone and in combination to block cocaine’s discriminative stimulus
properties. Following the establishment of drug discrimination
learning with cocaine (7.5 mg/kg), female Long-Evans rats were
given varying doses of SCH or HAL prior to cocaine during probe
sessions. As has been reported by others, most animals displayed at
least partial antagonism of the cocaine cue. However, when SCH/HAL
combinations were given prior to cocaine, complete antagonism of
the cocaine cue did not occur. In fact, the antagonism demonstrated
with the D1/D2 combination did not exceed that produced by either
antagonist alone. These data do not support the hypothesis that both
D1 and D2 receptors must be activated to produce the cocaine cue.
The mechanism underlying the discriminative stimulus properties of
cocaine remains unknown.
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DYNORPHIN (1-13) IMPAIRS MEMORY
FORMATION FOR BOTH AVERSIVELY AND
APPETITIVELY MOTIVATED LEARNING IN
CHICKS

P. J. CoLoMBO, K. R. THOMPSON, J. L. MARTINEZ, JR., E. L. BENNETT
AND M. R. ROSENZWEIG

Each of the three main families of endogenous opioid peptides, which
include erdorphins, enkephalins, and dynorphins, are known to affect
memory formation, however the dynorphins have been characterized least.
The majority of experiments that examined the effects of dynorphin on
memory formation used aversively motivated learning paradigms. The
current study examined whether effects of dynorphin on memory formation
are general to both aversively and appetitively motivated learning.
Two- or four-day-old White Leghorn cockerels were injected bilaterally
with dynorphin _;; into the intermediate medial hyperstriatum ventrale -
a brain region important for memory formation in the chick - and trained
on either a one-trial peck-avoidance (PA) task, or an appetitive visual
discrimination (AVD) task; retention was tested at 24 h.

In two-day-old chicks, administration of 0.01, 0.03, or 0.1 mM dynorphin
caused significantly fewer chicks in each drug group to avoid pecking a
dry bead at 24 h test compared to saline injected chicks. However, two-
day-old chicks injected with these doses of dynorphin also took longer
to initiate pecks than saline injected chicks during training, which
suggests a possible performance deficit during acquisition of the task.
In contrast, only the highest dose of 0.1 mM dynorphin impaired memory
formation for peck-avoidance training in four-day-old chicks. There were
no differences among treatment conditions on either the latency to peck
or number of pecks during training in four-day-old chicks.
Administration of 0.03 mM dynorphin significantly impaired memory
formation for appetitive visual discrimination training in four-day-old
chicks. There were no differences among treatment conditions on latency
to peck during training or the total time to complete the training trial.
Chicks in each condition showed significant improvement during training,
which indicates that dynorphin impairs memory formation for appetitive
visual discrimination, but does not impair acquisition of this task.
The results of this study are twofold: (1) Similar doses of dynorphin
impaired memory formation for both an aversively and an appetitively
motivated task in four-day-old chicks. (2) lower doses of dynorphin
impaired test performance in two-day-old chicks than were effective in
four&y-old chicks. The first finding suggests that dynorphin plays a
general role in memoly formation that is not task specific. The second
result suggests a possible difference in opioid receptor development of
two- and four-day-old chicks.
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OUTCOMES OF SOCIALLY REHABILITATED
METHADONE MAINTENANCE PATIENTS IN
MEDICAL MAINTENANCE: FOLLOW-UP AT
33-102 MONTHS

D. M. Novick; H. JOSEPH; E. A. SALSITZ; M. F. KALIN; J. B. KEEFE;
E. L. MILLER AND B. L. RICHMAN

Medical maintenance, the treatment of socially rehabilitated methadone maintenance
patients in physicians’ offices, was begun in 1983 to determine if such patients can be
treated within the context of general medical practice (Novick and Joseph 1991).
Using strict eligibility requirements, the first 100 patients were admitted to medical
maintenance during 1983-89. The following outcomes ensued: 77 remain in good
standing, 13 had unfavorable discharges (nine for cocaine abuse, three for misuse of
medication, and one for administrative problems), six detoxified, three died, and 1
voluntarily returned to a conventional methadone clinic. The cumulative proportion
remaining in medical maintenance at 90 mo. (life table analysis) is .66 = .08. The
median (with range) time from entry to discharge was 25 (10-45) months for the nine
cocaine abusers and 38 (24-93) months for the six detoxitied patients (p < 0.05). We
found no differences in demographic features or heroin addiction histories between
the 77 patients who remained in good standing and the 13 who had unfavorable
discharges. Patients with unfavorable discharges returned to conventional methadone
clinics. The six detoxified patients had been in methadone maintenance treatment,
including medical maintenance, for 17.5 (11-24.4) years. We conclude that the high
retention rate in medical maintenance supports the feasibility of this form of treatment
for socially rehabilitated, methadone-maintenance former heroin addicts.

REFERENCE
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HUMAN DISPOSITION OF INTRAVENOUS,

ORAL AND SUBLINGUAL [3H]BUPRE-

NORPHINE
A. R. JEFFCOAT; C. E. COOK; M. PEREZ-REYES; J. M. HILL;
D. P. COLEMAN; B. M. SADLER AND W.R. WHITE

Young-adult, male, paid volunteers each received a single 0.63 pg/kg body weight
dose of [‘H]buprenorphine (B) (6 iv, 6 sublingual, 4 po) containing <150 pCi of *H.
This dose, ca. 16% of the effective analgesic dose, when administered iv produced
distinctive subjective effects and persistent reduction in pupillary diameter.
Cardiovascular changes were minimal. Plasma concentration of B and metabolites
were measured by high performance liquid radiochromatography. After iv
administration plasma B averaged 359 + 164 (SD pg/ml at 6 min after administration.
At 30 min. B still accounted for ca. 80% of total plasma *H. An averaged 0.0308 %

0.0085 (SEM) h'. The half-life was therefore longer than has been previously
reported. Peak norbuprenorphine (NB) concentrations were ca. 8 pg/mL and occurred
0.2-3h after dosing. Peak B-glucuronide (BG) and NB-glucuronide (NBG)
concentrations were 8 pg/mL (6-15 min after dosing) and 10 pg/mL (1-2 h after
dosing), respectively. Average peak plasma concentrations of B after sublingual
administration was ca. 60 pg/mL while much lower peak concentrations (average of 7
pg/mL) occurred after oral administration. Peak concentrations of NG, BG and NBG
were similar in both cases to those found following i.v. administration. Excretion of
*H was predominantly in feces. Urinary excretion, accounting for 11% of the oral
dose and 14-15% of the sublingual and iv doses, had essentially ceased by 96 h. Fecal
excretion accounted for 72% of the oral dose, 59% of the sublingual dose and 47% of
the iv dose over 96 h, but was still not complete at that time. Oral bioavailability was
<15%. Sublingual bioavailability was >50%. Persistence of small amounts of
buprenorphine in plasma over extended time periods limits the precision of these
values.
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AN OUTPATIENT TRIAL OF METHADONE
VERSUS BUPRENORPHINE IN THE
TREATMENT OF OPIOID DEPENDENCE

E. C. STRAIN, M. L. STITZER, L. A. LIEBSON AND G. E. BIGELOW

Buprenorphine is an opioid mixed agonist-antagonist that may be useful in the treatment of
opioid drug abuse. This double-blind, double-dummy clinical trial compared
buprenorphine to methadone in the outpatient treatment of opioid dependence. Participants
were randomly assigned to buprenorphine or methadone, and underwent a rapid induction
in the first week of treatment with stabilization on either § mg of buprenorphine or 50 mg
of methadone. A flexible dosing procedure was employed during treatment weeks 3-16,
and dose increases in units of 10 mg of methadone or 2 mg of buprenorphine were given
based upon patient requests and continued illicit opioid use. Participants were then
detoxified over the last 10 weeks of treatment.

There were no differences between the methadone (n=80) and buprenorphine (n=84)
groups on demographic features, including rates of pre-admission cocaine use. The study
population had a mean age of 32 years, 49% were white, 71% were male, and 72% of
patients had a pre-admission cocaine positive urine. 32 patients from each condition
received dose increases, and the mean dose of methadone was 54.1 mg, and of
buprenorphine was 8.9 mg, during the stable dosing period.

There was no significant difference between groups for retention in treatment (Lee-Desu =
0.136, d.f. = 1, p = 0.71); mean days in treatment were 104 for the methadone group and
105 for the buprenorphine group. There was also no significant difference in the percent
days attended for medication (83% for methadone and 91% for buprenorphine; p = 0.32).
Summarizing urine results in 2 week blocks for those who remained in treatment through
week 16 (n = 45 for methadone, n = 47 for buprenorphine), the rate of opioid-positive
urines significantly decreased over time (p < 0.001), but there was no significant
difference between conditions. The overall rate of opioid-positive urines (through week
16) was 41% for the methadone group and 38% for the buprenorphine group. Cocaine-
positive urines for the same population of patients did not significantly decrease over time,
but there was a significant difference between conditions (p < 0.05). The overall rate of
cocaine-positive urines (through week 16) was 46% for the methadone group and 61% for
the buprenorphine group. For the population of patients who remained in treatment
through the detoxification (n = 19 for methadone, n = 22 for buprenorphine), differences
between conditions in the rates of cocaine-positive urines were lost by the end of the
detoxification phase of treatment.

These results suggest buprenorphine is equally effective as methadone in retaining opioid-
dependent patients in treatment and decreasing illicit opioid use. They also suggest
methadone may exert some beneficial effect on cocaine use in this population. These
findings are consistent with other studies that support the potential utility of buprenorphine
in the treatment of opioid dependence.
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SIX MONTH TRIAL OF BUPRENORPHINE

VERSUS METHADONE FOR OPIOID USE
T. R. Kosten, R. S. Schottenfeld, D. M. Ziedonis and J. Falcioni

Buprenorphine (BUP) at 2 mg and 6 mg daily was compared to methadone (M) at 35 mg
and 65 mg during 24 weeks maintenance among 125 opioid dependent patients.
Treatment retention was significantly better on M (20 vs 16 weeks), and M patients had
significantly more opiate free urines (51% vs 26%). Abstinence for at least 3 weeks was
also more common on M than B (65% vs 27%). The M patients also attained
substantially more opiate. free urines faster, reaching 70% by week 5 on M and reaching
only 40% by week 8 on BUP. Self reported illicit opiate use declined substantially in all
groups, but by month 3 significantly more heroin abuse was reported at 2 mg than 6 mg
BUP or M. From an initial average of $1860/month, month 3 usage dropped to $41 (M
65 mg). $73 (M 35 mg), $118 (BUP 6 mg) and $351/mo (BUP 2 mg). Days of use also
dropped from 29 days to 1.7 (M 65 mg), 2.8 (M 35 mg)), 4.0 (BUP 6 mg) and 6.6
days/mo (BUP 2 mg). During the trial the ratio of money spent on heroin for 2 mg/6 mg
BUP ratio rose from 0.9 ($1709/$1899) (base) to 4.8 ($261/$54) (mo. 5) and the
2m/6mg ratio of days using heroin rose from 1.0 (30/29 days) (base) to 5.1 (7.2/1.4
days) (mo. 6) indicating substantially superior efficacy for 6 mg than 2 mg BUP. This
low efficacy for 2 mg BUP was associated with significantly greater and persistent opiate
withdrawal symptoms. Thus, M clearly superior to these two BUP doses, and higher
BUP dosage appeared better than lower BUP dosage in facilitating opioid abstinence.
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ACUTE EFFECTS OF COCAINE ON PLASMA
ACTH, LUTEINIZING HORMONE AND
PROLACTIN LEVELS IN COCAINE-
DEPENDENT MEN

J. H. MENDELSON; S. K. TEOH; N. K. MELLO; J. ELLINGBOE AND
E. RHOADES

Experimental animal studies have shown that cocaine administration may adversely
effect the hypothalamic-pituitary-adrenal and hypothalamic-pituitary-gonadal axis. In
order to assess the acute effects of cocaine on endocrine function in humans we
measured plasma ACTH, LH and prolactin levels in 18 men with a current history of
concurrent history of opioid and cocaine dependence following i.v. administration of
cocaine (30 mg) or placebo. Each subject served as his own control for the i.v.
placebo and cocaine administration studies. Peak plasma cocaine levels averaged 260
ng/ml within five minutes following the i.v. injection. Plasma ACTH levels were
significantly increased above baseline levels at 5, 15, 30 (P<0.01) and 45 minutes
(P<0.05) after i.v. cocaine. Plasma LH levels were significantly increased above
baseline levels at 5 (P<0.05) and at 15 minutes (P<0.01) following i.v. cocaine. No
changes in plasma ACTH levels were found following i.v. placebo injection. Plasma
prolactin levels decreased significantly at 30, 45, 60, 90, 120 minutes (P<0.01)
following both i.v. cocaine and placebo administration. Because close parallelism
between peak plasma cocaine and plasma ACTH levels were found in this study, we
postulate that cocaine stimulates an increase in plasma ACTH levels as a consequence
of a dose effect related action on dopaminergic systems which modulate CRF release
in brain. Cocaine-induced stimulation of CRF release in brain may represent one
mechanism underlying the reinforcing properties of the drug. Cocaine-induced
changes in LH secretion may be associated with reports of heightened sexual arousal
in men following acute cocaine.
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DOUBLE-BLIND FLUOXETINE TREATMENT OF
COCAINE DEPENDENCE IN METHADONE
MAINTENANCE TREATMENT(MMT) PATIENTS--
INTERIM ANALYSIS

S. L. BATKI; L. B. MANFREDI; P. JACOB, III; K. DELUCCHI; J. MURPHY; A.
WASHBURN; L. GOLDBERGER AND R. T. JONES

Cocaine-dependent MMT patients are currently being treated in a randomized, double-blind,
placebo-controlled, 12 week trial of fluoxetine in conjunction with standard methadone
treatment and weekly cocaine group therapy. All subjects meet DSM-III-R criteria for both
opioid and cocaine dependence. Forty-one cocainedependent MTT patients have been
enrolled into the study. Thirty-two (78%) are HIV-infected. Twenty-one (51%) are
African-American and 2 1 (51%) are female. Comparison analysis between fluoxetine (FLX)
and placebo (PLA) groups was performed for differences in outcome variables from
preliminary data on the first 41 subjects of an eventual 60. Outcome measures were
averaged across weeks 1 through 12 to provide summary measures for each subject.
Cocaine craving self-reports were significantly less for the FLX group. The mean craving
scores were 6.0 (FLX) and 9.0 (PLA) (range 0-24 (t test p < 0.05). Urine benzoylecgonine
(BE) adjusted, ng BE/mg creatinine) concentrations were significantly lower for the FLX
group (FLX median = 20,320.6 ng/mg; PLA median = 65532.9 ng/mg, Mann-Whitney U p
<0.05) (Figure 1).

Figure 1
MEAN URINE BENZOYLECGONINE CONCENTRATIONS FOR
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Adverse effects were relatively minor. In summary, fluoxetine continues to show promise
as an adjunctive treatment approach for cocaine abusing MMT patients. Of particular
interest is the low rate of adverse effects in this exceptionally ill population.
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ABUSE POTENTIAL OF ORAL TRAMADOL

D. R. JASINSKI; K. L. PRESTON; J. T. SULLIVAN AND M. TESTA

The opioid analgesic tramadol (50 or 100 mg doses) is widely
used 1in Germany since 1977 without a significant incidence

of abuse. The drug remains unscheduled. A previous study
of tramadol indicates that a 300 mg dose IM produced minimal
subjective effects. These effects were not clearly opioid-
like. The present studies were conducted with orally given

tramadol to determine if the non-opioid actions and prodrug
character of tramadol account for this lack of abuse.
Single oral doses of tramadol 175, 350, 700, oxycodone (20
and 40 mg) and Placebo were compared in 12 volunteer opiate
abusers. Doses were given double-blind every other day
according to two 6 x 6 latin squares. Tramadol and
oxycodone produced opiate-like subjective effects with the
maximum response for tramadol 700 and oxycodone 40 Dbeing

similar. The maximum effect for tramadol occurred 1 hour
later than for oxycodone and persisted longer. The miotic
responses were less for tramadol suggesting non-opioid
actions. In contrast, tramadol raised blood pressure

earlier and to a greater extent than did oxycodone
suggesting non-opioid actions reside in the parent compound.
By extrapolation, tramadol orally is 1/40 as Potent as
parenteral morphine on a mg for mg basis. These data
suggest that the prodrug character and non-opioid actions
account for low incidence of abuse of tramadol.
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IDENTIFICATION OF DRUGS OF ABUSE THAT
INHIBIT HEPATIC CYTOCHROME P450 2D6

E. M. SELLERS; D. WU; S. V. OTTON; T. INABA AND W. KARLOW

While the genetic variation of debrisoquine/sparteine/dextromethorphan oxidation in
humans (also called CYPD6 polymorphism) is one of the most extensively
investigated polymorphisms in the field of pharmacogenetics, no studies have been
conducted of its importance in drug abuse despite the fact that some drugs of abuse
have been shown to be either substrates (dextromethorphan, codeine) or inhibitors of
this hepatic enzyme. Cytochrome P450 2D6 activity is genetically variable and is
absent in about 7% of Caucasians.

Human liver microsomes were prepared and incubated with dextromethorphan added
to final concentrations of 0.5 uM, and 5.0 pM. At each level of the substrate,
metabolite production (dextrophan) was monitored in the absence and in the presence
of different concentrations of each test drug. The effect of 21 psychotropic drugs on
the kinetics of dextromethorphan O-demethylation by human liver microsomes was
examined. The Km and V_,, values were estimated from Eadie-Hofstee plots.

Only nicotine was without effect; the others were competitive inhibitors with the
following Ki values: thebaine (2 M), oxycodone (70 M), codeine (80 M), methadone
(3 M), naloxone (40 M), (-)-pentazocine (0.4 M), (+)-cocaine (90 M), (-)-cocaine
(0.15 M), phencyclidine (2.4 M), methylphenidate (95 M), mescaline (575 M) and 9
amphetamine analogues (Ki values ranging from 12 M to 240 M). The clinical
importance of methadone inhibition was confirmed by demonstrating a significant
increase of the dextromethorphan/dextrophan ratio in urine after a single oral dose of
dextromethorphan in 42 methadone patients compared to 210 normal Caucasian
controls. 4-Methoxyamphetamine was found to be a substrate of P450 2D6 in human
liver micorsomes (Km = 85 66 M, V., = 22 14 mol/mg protein/min, N = 6 livers).
O-Demethylation of this drug was stereoselectively inhibited by the qunidine/quinine
isomer pair and was not detected in incubations using microsomes of a liver with no
P450 2D6 activity.

These data predict that the 7% poor metabolizer group will have increased toxicity of
para-methoxyamphetaminc and a reduced abuse liability to oxycodone and codeine.
In addition, a number of drugs of abuse can be expected to cause clinically important
interactions with psychoactive and other drugs which are substrates for CYP2D6. We
have recently reported that monkey “CYP2D6” is catalytically very similar to the
human hence it should be possible to produce an animal model phenocopy of the
human poor metabolizer (Otton et al., 1992). CYP2D6 activity may be an important
determinant of the abuse liability and toxicity of drugs. Supported in part by NIDA
Grant RO1 DA06889.
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RESOLUTION OF MULTIPLE ["H|GBR-
12935 AND ["H|BTCP BINDING SITES IN

RAT STRIATAL MEMBRANES

H. C. AKUNNE; C. DERSCH; G. U. CHAR; J. S. PARTILLA; B. R. DE
CosTA; K. C. RICE AND R. B. ROTHMAN

The present study addressed the hypothesis that there exist multiple
sites/states associated with the dopamine (DA) transporter. We used
[’H]GBR12935 AND [°H]BTCP to label the DA transporter present in
striatal membranes, and conducted the assays under identical assay
conditions: 18-24 hr incubations at 4° C in 55.2 mM sodium
phosphate buffer, pH 7.4, with a protease inhibitor cocktail. In order
to obtain data suitable for quantitative curve fitting, it was
necessary to periodically repurify the [3H]Iigands by HPLC. Under
these conditions, we observed greater than 90% specific binding. The
method of binding surface analysis was used to characterize the
interaction of GBRI 2935, BTCP, mazindol, and CFT with binding sites
labeled by the [3H]Iigands. Fitting of the data to one and two site
binding models, using MLAB-PC, demonstrated that for both
[3H]Iigands, the two site model fit the data far better than did the
one site model. The results indicated that both [3H]BTCP
[’H]GBR12935 label two binding sites (see Table), and that [°H]BTCP
may be resolving two components of [°H]JGBR12935 site 1.

[’H]|GBR12935 ’H]BTCP
DRUG SITE 1 SITE 2 SITE 1 SITE 2
Bmax 11700£801 8140+1960 3228+1174 11740+1174
GBR12935  1.35+0.14 7.97+2.18 89126  0.98+0.10
Mazindol 55.7+5.5 775242486  613+203 40+4.4
CFT 44 4+4.7 44230421135 T77+317 36+4.3
BTCP 5.84+0.79  1394+481 9.3+2.4 6.30.5

Bmax units are fmol/mg proteintSD. Ki/Kd values are nMzSD.

Viewed collectively with other reports and our previous studies,
these data support the hypothesis of multiple binding sites/states
associated with the DA transporter. Identification of selective
agents for these sites should be valuable tools for identifying sites

which might modulate the effects of cocaine. AFFILIATION: CPS, NIDA
Addiction Research Center, Baltimore, MD and LMC, NIDDK, NIH, Bethesda, MD
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NICOTINE REDUCES CEREBRAL GLUCOSE
UTILIZATION IN HUMANS

J. M. STAPLETON; J. E. HENNINGFIELD; D. F. WONG; R. L. PHILLIPS;
R. F. GRAYSON; R. F. DANNALS AND E. D. LONDON

Studies in our laboratory and others have indicated that drugs of abuse,
including morphine and cocaine, produce widespread reductions in cerebral
glucose utilization. Nicotine is a legal drug which has substantial abuse
liability, but does not cause severe impairment in psychosocial functioning.
We are investigating the effects of acute intravenous nicotine on cerebral
glucose utilization and other measures of brain function. The study asks
several questions such as the following: (1) What brain areas contribute to the
effects of nicotine on mood and other measures? (2) Is this pattern of
functional brain activity similar to the effects of other euphoriants? (3) Does
chronic nicotine alter baseline metabolic activity? (4) Do the patterns of
metabolic response to the drug differ in regular users compared to drug-naive
subjects?

Glucose utilization is measured by positron emission tomography (PET), using
the [18-F] fluorodeoxyglucose (FDG) technique. Each subject receives two
PET scans, one with nicotine (1.5 mg iv) and the other with a saline placebo, in
randomized counterbalanced order. Subjects are normal nonresidential
volunteers, 21-40 years of age, who do not abuse illicit drugs. Half are
cigarette smokers, and half are nonsmokers. Preliminary data indicate that
smokers show a globally higher metabolic rate than nonsmokers under
placebo conditions, and both groups show a widespread decrease in cerebral
metabolic rate of about 10% in response to nicotine. These data suggest that
nicotine is fundamentally similar to other abused drugs in its effects on
cerebral glucose utilization.
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IN VIVO DISTRIBUTION OF [3H] (-)-COCAINE
IN PRIMATE BRAIN: COMPARISON WITH [3H]

MAZINDOL DISTRIBUTION
B. K. Madras and M. J. Kaufman

The objectives of this study are to map the distribution of cocaine in brain following i.v.
administration. This approach may be effective, a) for determining the principal targets
of cocaine in brain; b) for comparing targets of cocaine with those of mazindol, a more
potent dopamine transport inhibitor than cocaine that produces dysphoria in humans
(Chait et al., Pharmacol. Biochem. Behav., 1986, J. Pharmacol. Exp. Ther., 1987); and
c) for establishing neuroanatomical criteria to be used in the development of novel high
affinity probes for cocaine recognition sites. The in vivo brain distribution of behaviorally
relevant doses of cocaine was determined by ex vivo autoradiography using techniques
previously used for higher affinity probes (Kaufman and Madras, Synapse, 1992, in
press). A high specific activity form of [*H]cocaine (spec. act. 86.8 Ci/mmol) was
prepared for this study*. Squirrel monkeys (Saimiri sciureus) were injected i.v. with
[3H](—)- cocaine diluted with unlabeled (-)-cocaine HCI to yield a dose of 0.1 or 0.3
mg/kg. The most prominent targets for [*H](-)-cocaine were regions rich in dopamine
and D1/D2 dopamine receptors. High levels of radioactivity were detected in the caudate
nucleus, putamen, nucleus accumbens, olfactory tubercle, substantia nigra, and locus
coerules. Within the caudate nucleus to a medial-to-lateral gradient of distribution was
observed. Moderately high levels were found especially in the hippocampus, and in the
amygdala, several thalamic nuclei, and hypothalamus. Using similar techniques, the in
vivo distribution of low doses of [*H]mazindol was determined. The highest levels of
radioactivity were detected in norepinephrine-rich brain regions and included the pineal
gland, discrete regions of the hypothalamus (e.g. supraoptic nucleus) and the locus
coeruleus. Moderately high levels were detected in the caudate-putamen and nucleus
accumbens. These studies a) indicate that brain dopamine systems are principal but not
exclusive targets of behaviorally relevant doses of cocaine; b) may provide a
neuroanatomical basis for the different spectrum of effects of cocaine and mazindol and,
¢) may furnish a neuroanatomical guide needed to develop and evaluate higher affinity
probes for cocaine recognition sites in brain.
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REPEATED COCAINE ADMINISTRATION IN
MICE: SENSITIZATION TO THE CONVULSIVE
EFFECTS INVOLVES UP-REGULATION OF THE
NMDA RECEPTOR

Y. ITZHAK AND 1. STEIN

Cocaine-induced seizures and cerebellar infarction are frequently identified in humans exposed
to the drug. Repeated exposure of animals to cocaine results in sensitization to many actions
of the drug and pharmacological kindling that is typified by an increased sensitivity to the
convulsive responsiveness over time. It is thought that repeated use of cocaine by man might
lead to the development of lethal seizures after the intake of a dose that had previously been
tolerated. In order to elucidate the neurochemical mechanisms underlying cocaine-induced
neurotoxicities, the involvement of the N-methyl-D-aspartate (NMDA) type of glutamate
receptors in cocaine-induced convulsions and death was investigated.

Repeated administration of cocaine (45 mg/kg/day; i.p.; for 7 days) to Swiss Webster mice
produced a progressive increase in the convulsive responsiveness to the drug (e.g.,
convulsions on day 1: 20+5%; on day 7: 100%). This phenomenon was accompanied by an
increase in lethality rate after the 5th day of treatment (e.g., survival on day 1-3: 100%; on
day 7: 50+£5%. Pretreatment of animals with the noncompetitive NMDA receptor antagonist,
MK-801 (0.35 mg/kg/day; s.c.; for 7 days), abolished completely the development of
sensitization to cocaine-induced convulsions and lethality. MK-801 also partially reduced the
lethal effects following the acute administration of cocaine. To further investigate the
involvement of the NMDA receptor in the sensitization to the neurotoxic effects of cocaine,
potential alterations in the NMDA receptor complex were assessed. /n-vitro receptor binding
experiments, utilizing the competitive NMDA receptor antagonist [3H]CGP 39653, were
performed in cortical membrane preparations from saline-, cocaine-, MK-801- and MK-
801/cocaine-treated mice. Saturation binding assays indicated a significant increase (140+5%
of control saline) in the number of NMDA receptor sites in the cortex of cocaine-treated
mice. However, binding of [3H]CGP 39653 in cortical membranes of MK-801/cocaine-treated
mice indicated a small reduction (80% of control) in the number of NMDA receptor sites.
In agreement with these findings, PH]MK-801 binding in the cortex of mice from the four
groups expressed differential sensitivity to the stimulatory effect of glutamate. Thus, binding
of [3H]CGP 39653 to the NMDA receptor and [3H]MK-801 to the PCP receptor - located
in the ionophore of the NMDA receptor complex - conveyed evidence for NMDA receptor
sensitization.

The development of sensitization to the convulsive and lethal effects of cocaine, in-vivo,
parallel to supersensitivity of the NMDA receptor observed in-vitro, and the ability of MK-
801 to block these effects strongly support the involvement of the NMDA receptor in the
sensitization to the neurotoxic effects of cocaine. Supported by BRSG SO7 RR-05363 (NIH)
and DA07589 (NIDA).

AFFILIATION

Department of Biochemistry and Molecular Biology, REPSCEND Labs, University of Miami
School of Medicine, Miami, FL 33101
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DOPAMINE RELEASE IN THE MESOLIMBIC
SYSTEM IS MODULATED BY OPPOSING
ENDOGENOUS OPIOID SYSTEMS

R. SPANAGEL, A. HERZ AND T. S. SHIPPENBERG

There is evidence that the administration of opioids can influence the activity of
mesolimbic dopaminergic A10 neurons, and it has been postulated that such actions
underlie the motivational properties of these agents, as well as the development of
various aspects of opiate dependence (Di Chiara and Imperato 1988; Herz and
Shippenberg 1989). Depending on their receptor selectivity, opioids elicit different
motivational behaviors: p-opioid receptor agonists serve as positive reinforcers,
whereas k-weceptor agonists are aversive (Mucha and Herz, 1985). Opposing effects
of p- and k-agonists are also observed in the mesolimbic system: p-agonists increase,
whereas x-agonists decrease, dopamine (DA) release within this system (Di Chiara
and Imperato 1988). However, the site of action of exogenous opioid agonists and
the role of endogenous opioid systems in the modulation of mesolimbic dopaminergic
activity are unknown. These issues were examined by the use of in viva
microdialysis in the anesthetized rat to determine DA release in the nucleus
accumbens (NAC), the major terminal projection site of A10 neurons, following
treatment with p and «x ligands.

The opioid ligands were infused into the NAC through a liquid switch connected to
the microdialysis probe, or microinjected into the ventral tegmental area (VTA) from
which the A10 neurons originate (for further methodological details, see Spanagel et
al. 1992).

Mu-opioid ligands exerted marked effects on DA release in the NAC following their
intra-VTA administration: DAMGO (u-agonists) increased DA-release, whereas
CTOP (p-antagonist) produced a significant decrease in basal DA release. In contrast,
infusion of either ligand into the NAC was without effect. x-opioid ligands failed to
modify DA release following their intra-VTA injection. However, infusion of
U69593 (x--agonist) into the NAC caused a decrease in DA release; the opposite
occurred after infusion with the k-antagonist  norbinaltorphimine.

These results demonstrate opposing and anatomically distinct effects of opioids on
DA release in the mesolimbic system. Furthermore, they provide evidence that tonic
activation of p-receptors in the VTA and presynaptic x-receptors in the NAC
contribute to the maintenance of basal DA release in the NAC of the drug-naive
animal.

REFERENCES: Available upon request.

AFFILIATIONS: Dept. of Neuroendocrinology, Max-Planck-Institute, Munich;
Dept. of Neuropharmacology, Martinsried, Germany
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OPI0OID EFFECTS IN THE VTA, MD AND
PPN: MEDIATION BY MESOLIMBIC
GABA

M. A. KLITERNICK AND P. W. KALIVAS

A variety of evidence lends support to a circuit posited to be comprised of the
VTA, nucleus accumbens and ventral pallidum (VP). Increased dopaminergic
transmission within this circuit results in an increase in locomotor activity. In the
first experiment the effects of morphine administration on extracellular levels of
GABA were assessed using in vivo microdialysis in the VTA. In the second
experiment the regulation by GABA in the VTA of the motor activity elicited by
DAMGO in the mediodorsal nucleus of the thalamus (MD) or pepunculopontine
nucleus (PPN) was examined. Adult male Sprague-Dawley rats (300+20g; N=5-
14/group) were prepared with bilateral guide cannula 3mm dorsal to the VTA (for
dialysis) or with bilateral guide cannula 1 mm dorsal to both the VTA and MD or
PPN. Testing for both experiments began after 8 days of recovery. For dialysis,
a removable dialysis probe was inserted into the guide cannula 24 hrs prior to
the experiment. Samples of dialysate were collected every 20 min and levels of
GABA were measured by HPLC/EC. For microinjection experiments animals
were adapted to a photocell cage for 1 hr then received an injection of baclofen
(0.15 nmoles/side) into the VTA and DAMGO (0.1 nmoles/side) into either the
PPN or MD. Locomotor activity was then measured for 2 hrs. Data from each
experiment were analyzed with a repeated measures ANOVA. In the first
experiment it was found that morphine administration through the dialysis probe
into the VTA produced a significant decrease in extracellular levels of GABA.
This is in agreement with the results of other studies suggesting that within the
VTA an indirect action by morphine via GABAergic afferents on dopamine
neurons, or disinhibition, is the mechanism involved in the increased
dopaminergic activity in the terminal fields and the resultant hyperactivity. In the
second experiment, picrotoxin or DAMGO injections into the MD or PPN elicited
a dose-dependent increase in locomotor activity which was blocked by
peripheral haloperidol (2 mg/kg). Whereas administration of baclofen into the
VTA had no effect on DAMGO-induced locomotion elicited from the MD, it did
attenuate the activity produced by DAMGO injections into the PPN. These
results suggest that while opioid-induced locomotor activity from the MD and
PPN is dopamine-dependent, only the effect elicited from the PPN and not the
MD is mediated through the VTA.

(Supported by DA-03906, DA-00158, MH-40817 (PWK) and DA-05391 (MAK)
AFFILIATION

Department of Veterinary & Comparative Anatomy, Pharmacology & Physiology,
Washington State University, Pullman, WA 99164-6520
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OPIOID RECEPTORS IN PHEOCHROMO-
CYTOMA CELLS: RECEPTOR SELECTIVITY

M. E. ABOOD AND J. S. EUBANKS

PC12 rat pheochromocytoma cells are useful as a model system for neuronal
development. They are derived from a rat adrenal chromaffin tumor. Upon exposure to
nerve growth factor (NGF), their morphology changes from that of a chromaffin-like
dividing cell to a neuronal phenotype with dendrite-like processes extending from the cell
bodies; the cells flatten, become electrically excitable and stop dividing. In one subclone
of PC12 cells, PC12h, low levels of opioid binding sites markedly increase in response
to (NGF) (Inoue and Hatanaka 1981). We are currently investigating the properties of
the opioid receptors in PC12h cells. After 10 days of treatment with NGF, the number of
opioid receptors (as measured by 3H-diprenorphine binding) increases from a B, of 40
to 220 fmols/mg protein, with concentrations up to 10 nM. 3H-diprenorphine was used
as a ligand so that binding to p, & andk sites could be assessed. Competition binding
studies were performed with the selective p8:and X agonists [D-Pen”’]. Enkephalin
(DPDPE), [D-Ala’ N-Me-Phe* ,Gly-ol’]-Enkephalin (DAMGO) and US50,488,
respectively. The order of displacement was DPDPE > US50,488H > DAMGO with
calculated Ki 's of 1.72 nM for DPDPE, 167 nM for U50 and 1.17 pM for DAMGO.
The primary opioid binding site on these cells thus appears to be the 8-subtype. The
NGF and non-NGF treated cells showed similar displacement characteristics. In order to
estimate whether the binding sites on these cells were functional opioid receptors, we
took advantage of a known property ofd weceptors in cell lines, down-regulation in
response to opioid agonists. After exposure to 10 nM etorphine for 48 hours, the
number of binding sites on the cell surface decreased on the average of 30% in the NGF-
treated cells. The Kd for diprenorphine was not significantly changed. These results
indicate that the receptors on NGF-treated PC12h cells are capable of responding to
opioid agonists. Total RNA was prepared from the etorphine treated cells, and the
message levels of G proteins in these cells were assessed. Compared to the control cells,
a 30% increase in Gy s mRNA was observed. The levels of Ggi, Ggio Gz and
Goo were unchanged. These data are consistent with the hypothesis that cellular
tolerance to opioids may be conferred by modulation of the cAMP system, originally
proposed by Sharma et al. (1975). In this hypothesis, opioids initially decrease the
levels of cAMP, but with continual exposure to opioid agonists, cCAMP levels return to
normal, and upon addition of naloxone, rise to levels higher than normal. An increase in
Gqs could be responsible for the increase in cAMP. Future experiments in PC12h cells
will examine this hypothesis. In conclusion, the PC12h pheochromocytoma cells appear
to be a useful model system for investigating the cellular action of opioids.

REFERENCES: Senior author will furnish on request.
ACKNOWLEDGEMENT: This work was supported by DA-06867.
AFFILIATION: Virginia Commonwealth University, Richmond VA 23298

111



The Influence of Pregnancy Upon
Trough Plasma Levels of Metha-
done and Its’ Opioid Effects

P. M. Gazaway, G. E. Bigelow and R. K. Brooner

The physiologic changes associated with pregnancy alter the pharmacokinetic behavior of
many drugs. The influence of pregnancy upon methadone’s therapeutic efficacy has been
characterized only in a small number of patients. Previous investigators have reported
decreased half life (Kreck 1979) and increased withdrawal symptoms (Pond 1985) as
pregnancy progresses.

PURPOSE: The aim of this study was to examine the effects of pregnancy on: 1)
trough plasma methadone concentration, 2) objective and subjective measures of opioid
agonist effects, and 3) withdrawal symptoms.

METHODS: Pregnant methadone maintenance patients were enrolled after twenty
weeks estimated gestation and having had no dose changes for at least two weeks. Non-
pregnant controls were recruited from the general female population of the methadone
clinic with no dose changes for two weeks. At each study session, an opioid withdrawal
symptom scale was completed, a pupillary photograph was taken, and blood was drawn
for though total plasma methadone concentration. The subject then received her usual
daily methadone dose. Opioid agonist adjective ratings and pupillary photographs were
obtained at 30, 60, and 90 minutes post-dose. The mean values of the first two (mean
EGA 26 weeks) and last two (mean EGA 37 weeks) sessions were analyzed with
ANOVA and Tukcy’s post hoc tests.

RESULTS: Plasma methadone concentrations were significantly lower in pregnant than
non-pregnant women in the first two (p<0.01) and last two sessions (p<0.05).
Withdrawal scores overall were very low in both groups and no significant difference
was present between groups or across time. Both groups had a significant pupillary
constriction after the methadone challenge at early and late sessions (p<0.01). Despite
greater trough plasma methadone levels, the pupils of non pregnant women were larger
than those of pregnant women at all time points in early and late sessions (p<0.01). No
significant difference in either group’s pupil size was noted across weeks. Finally, non
pregnant women reported significantly greater opioid agonist effect at 30 and 90 minutes
post dose (p<0.01).

DISCUSSION: As expected, trough plasma methadone levels were lower in pregnant
than non-pregnant women. Lower plasma levels were not associated with increased
withdrawal scores in either second or third trimesters, though this may be due to low
level of withdrawal symptoms reported by both groups. Pregnant women did not report
less agonist effect after receiving their daily methadone dose in both early and late
sessions. This may be related to delayed gastric emptying during pregnancy which may
delay the systemic absorption of methadone. The greater miosis seen in the pregnant
women despite lower plasma methadone levels was unexpected. Pupillary measures,
however, may reflect increased autonomic nervous system tone associated with
pregnancy rather than central opioid tone. Our results confirm the previously reported
decrease in trough plasma methadone levels during pregnancy, however unlike previous
studies, signs and symptoms of withdrawal did not increase with advancing pregnancy.

AFFILIATION: Johns Hopkins University, Baltimore, MD
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BASAL PROLACTIN, BUT NOT GROWTH
HORMONE, IS ELEVATED IN ADULT MALE

RATS GIVEN COCAINE PRENATALLY
N. S. Pilotte and E. P. Kornak

The endocrine responses to apomorphine and the behavioral responses to cocaine were
examined in adult rats given cocaine prenatally. The mothers were injected twice daily sc
with 15 mg/kg of cocaine or 1 mlkg saline throughout pregnancy. When the offspring
were 120 days old, we measured the concentrations of prolactin (PRL) and growth
hormone (GH) in serum before and after an acute administration of the dopamine agonist
apomorphine. The preinjection levels of PRL in rats given cocaine in utero were 60%
higher than those of rats given saline. Apomorphine inhibited PRL more profoundly in
cocaine-treated rats, at doses lower than those required for behavioral activation. In contrast
to PRL, the pre- and post-injection levels of GH did not differ between the two groups. In
separate groups of adult male rats treated with cocaine or saline in utero, we found that the
development of behavioral sensitization to one or three subsequent injections of cocaine
occurred to the same extent and with the same time course as in rats given saline prenatally.
These data suggest that the administration of cocaine in utero affects the regulation of
prolactin secretion, a hormone regulated primarily by dopamine, and that these effects can
persist into adulthood.

AFFILIATION:

National Institute on Drug Abuse, Addiction Research Center, Box 5180, Baltimore, MD
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CHARACTERISTICS OF PREGNANT COCAINE

ABUSERS
K. T. Brady; D. E. Grice; L. Dustan; R. Malcolm and T. Killeen

Substance abuse during pregnancy is a health care issue with far reaching implications.
Because of the serious consequences of drug use during pregnancy it is important to
determine those at risk and specifically tailor treatment for this population. To this end
eighteen pregnant women who were mandated to inpatient substance abuse treatment as a
result of positive screening for cocaine use were compared with 18 age- and sex-matched
controls. All subiects met DSM-III-R criteria for cocaine dependence. Subjects were
administered the Structured Clinical Interview for DSM-III-R (SCID I and II) and a
standardized interview about sexual and physical assault histories. There were no
significant differences between the two groups in education or socioeconomic variables,
but there were more African-Americans in the pregnant group. This likely reflects the
racial distribution of the referring clinic. The pregnant cocaine abusing group (PC) were
more likely to have a history of victimization (p <.05, x2=4.34). There was a trend
towards more childhood victimization in the PC group (p£0.1, x°=2.92). In both
groups, there was a high prevalence of Axis I disorders. There was a trend towards
more severe character pathology, as defined by>:2 Axis II disorders in the PC group (pg
0.1, x’=3.13). This group also had significantly more antisocial personality disorders<
0.05, x’=4.8). One-third (6.18) of the PC group were aftercare treatment compilers
(attended at least one-half of aftercare sessions). Of the treatment compilers, none had
severe character pathology (>Axis II) and none had antisocial personality disorder. It
appears that a history of victimization, particularly childhood victimization, may be a risk
factor for substance abuse in pregnancy. This is consistent with the theory that
inadequate parenting and nurturing creates parents who continue the cycle of child abuse,
even in utero. Severe character pathology and antisocial personality disorder are more
common in PC women and appear to predict non-compliance with aftercare. Such
patients should be targeted for early and aggressive intervention.

AFFILIATION:

Medical University of South Carolina, Institute of Psychiatry, 171 Ashley Avenue,
Charleston, South Carolina 29425-0742
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PRENATAL COCAINE EXPOSURE ALTERS

CEREBRAL FUNCTION IN THE PERIWEAN-
LING RAT

D. L. DOw-EDWARDS; L. M. DONOHUE; L. A. FREED; H. E. HUGHES
AND E. A. GROSE

Previous studies from this laboratory have demonstrated that prenatal cocaine
exposure produces long-term alternations in brain function (Dev. Brain Res. 57:263,
1990). Whether these changes were quantitatively and qualitatively constant
throughout the maturational period, however, was not known. For the present study,
female Sprague-Dawley rats were intubated daily with either 30 or 60 mg/kg cocaine
HCI during the last two weeks of gestation. A pair-fed, pair-watered, vehicle
intubated control group and a non-treated control group were also maintained. On the
day of birth, all pups were fostered. Cocaine produced only subtle changes in
gestational indices (litter size, birth weights, etc.) However, in male pups at 21 days
of age, several brain regions showed decreased rates of glucose metabolism as
measured by the Deoxyglucose method including the caudate nucleus, accumbens,
lateral septum, vertical limb of diagonal band, lateral hypothalamus, DM
hypothalamus, VM hypothalamus, medial preoptic area, and anterior amydgala
(ANOVA). T-lest comparisons showed that rates of metabolism in 19/44 structures
in the males receiving 60 mg/kg and 17/44 structures in the males receiving 30 mg/kg
were significantly different from the pair-fed males. The CAI region of
hippocampus, lateral habenula, central amygdala, and globus pallidus showed
decreased rates of glucose metabolism (T test) in both the 30 and 60 mg/kg cocaine
treated males. The female rats receiving cocaine generally showed similar rates of
brain metabolism compared to the pair-fed females.

These data can be compared to behavioral data collected on littermates during the
periweanling period using the Omnitech activity chamher. Here, females receiving
both doses of cocaine were less active than pair-fed females in the baseline condition
and responded less to 0.25 mg/kg amphetamine challenge. There were no differences
in baseline activity levels in the male groups and there were no responses to
amphetamine at the doses tested. Therefore, higher doses of amphetamine are
currently being examined.

The brain metabolism data in the present study correlate to a high degree with the
findings we previously reported for adult male rats exposed to cocaine prenatally. In
both studies, the hypothalamus, caudate, accumbens, hippocampus, lateral septum
and amygdala were significantly metabolically depressed. The major differences in
the data was that there were no consistent changes in metabolism in the cortex of the
21 day old rats while both the primary motor and primary somatosensory cortex were
metabolically depressed in the adult males. Therefore, changes in brain metabolism
produced by prenatal cocaine exposure appear to be constant at the two ages
examined. Adult females exposed to cocaine prenatally arc currently being examined
to determine whether the lack of significant changes in metabolism at 21 days of age
persists into adulthood.

Supported by NIDA grant DA04118

AFFILIATION: Laboratory of Cerebral Metabolism, Department of Pharmacology,
State University of New York, Brooklyn. NY
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EFFECTS OF PRENATAL EXPOSURE TO
COCAINE ON DISCRIMINATION LEARNING
IN ADULT RATS

C. J. HEYSER, N. E. SPEAR AND L. P. SPEAR

Previous work from our laboratory has shown that offspring exposed gestationally to
cocaine exhibited deficits in first-order conditioning and sensory preconditioning
early in life (Spear et al. 1989; Heyser et al. 1990). In an effort to determine if such
conditioning deficits persist into adulthood, adult male offspring prenatally exposed
to cocaine and control offspring were trained on an instrumental conditioning task for
assessment of the acquisition and reversal of an appetitive conditional discrimination
based on olfactory cues. Offspring were derived from Sprague-Dawley dams that
received subcutaneous injection of 40 mg/kg/3cc cocaine hydrochloride (C40) daily
on gestational days 8-20, pair-fed (PF) dams injected with saline, nutritional control
dams (NC) receiving saline, and nontreated control dams (LC). Although C40 and PF
dams gained significantly less weight than LC dams, offspring body weights did not
differ at birth or when tested in adulthood among the four prenatal treatment groups.
There were no differences among the prenatal treatment groups in acquisition of the
bar press response or response rate throughout all phases of training. Likewise, all
prenatal treatment groups required approximately the same number of sessions to
criterion on the initial odor discrimination. In contrast, adult C40 offspring required
more sessions to acquire the reversal of the conditional discrimination than animals
from the other treatment groups (PF, NC, and LC). In addition, even after reaching
the defined criterion for acquisition of the reversal, C40 animals exhibited lower
accuracy in the first 10 responses and made significantly more errors prior to the first
reward. Taken together with previous results, these findings suggest that gestational
cocaine exposure results in long-lasting alterations in performance on conditioning
tasks that are evident early in life and which persist into adulthood.

REFERENCES

Heyser, et al. Prenatal cocaine exposure induces deficits in Pavlovian conditioning
and sensory preconditioning among infant rat pups. Behav Neurosci 104:955-963,
1990.

Spear et al. Effects of prenatal cocaine exposure on behavior during the early
postnatal period. Neurotox Teratol 11:57-63, 1989.

ACKNOWLEDGEMENT: Supported by NIDA Grants R0l DA04478, KO2
DAO00140, F31 DAO05511, and NIMH Grant ROl MH35219

AFFILIATION: Center for Developmental Psychobiology and Department of
Psychology, Box 6000, SUNY-Binghamton, NY 13902-6000.

116



COGNITIVE BRAIN POTENTIALS IN BOYS
EXPOSED TO OPIATES IN UTERO

X. Guo, J. SPENCER, P. SUESS, J. HICKEY, W. BETTER AND
R. HERNING

Cognitive event related potentials (N=14) (ERPs) were studied in 7 to 12-year-old
body who were exposed to opiates in utero (N=13). Boys (N=14) who lived with
drug abusing mothers but who were not exposed to opiates in utero served as controls
for genetic and drug environment effects. Another control group included boys
(N=I3) with similar social economic status and mothers who had never abused drugs.
The drug abusing mothers had no history of barbiturate and cocaine use. Each group
of boys were matched with age and race. Cognitive event related potentials (Fz, Cz
and Pz) and task performances (% correct and reaction time) were obtained in the
auditory rare event monitoring task and the Sternberg Memory Task with two
memory set sizes (2 and 4). P200 amplitude ERP and behavioral performance was
significantly impaired both in reduced auditory rate event task and Sternberg memory
task in boys exposed to opiates in utero and boys having heroin-using mothers, but
not exposed in utero. However, boys exposed to heroin in utero were more impaired
on neurophysiological measures. These changes in cognitive ERPs arc similar to
attention deficit disordered children, in which P200 is reduced and are reversed by
methylphenidate (Halliday et al. 1976). The reduction in P200 suggests that these
boys habituate more rapidly to task relevant stimuli and consequently may have
learning problems in school.

REFERENCES
Halliday, R.; R. Rosenthal, J. J.; Naylor, H.; and Callaway, E. Averaged evoked
potential predictors of clinical improvement in hyperactive children treated in

methylphenidate: An initial study and replication. Psychophysiology (13) 429440,
1976.
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INTRAUTERINE COCAINE/POLYDRUG
EXPOSURE: 3 YEAR OUTCOME

I. J. CHASNOFF, D. R. GRIFFITH AND S. AZUMA

The present study discusses the cognitive and behavioral development of two groups of
drug exposed infants and a group of non-exposed infants through three years of age.
Group 1 consisted of 81 children whose mothers’ drug of abuse was cocaine plus
tobacco, alcohol, and/or marijuana. Group 2 were infants were exposed to tobacco,
alcohol, marijuana, but not cocaine. Group 3 consisted of infants whose mothers were
drug free. All groups were similar with regard to maternal age and racial distribution.
Weights, lengths, and head circumferences were collected during the pediatric evaluation.
The Stanford-Binet Intelligence Scale (4th Edition) and a brief rating scale concerning
each childs’ test-taking behaviors were completed by the developmental psychologists.
The mothers completed the Achenbach Child Behavior Checklist (CBCL). Results by
group on the Stanford-Binet are summarized in the table.

Group | (N=81 Group |l (N=21 Grout 1ll (N=17
Test SAS 94.5 94.9 99.5
Verb Rsng SAS 89.6* 91.3 96.8
Abstract Rsng 93.1* 90.8* 99.1

*Significant difference from Group Ill, ANOVA (P < .05)

One way analysis of variance procedures (ANOVA) indicated significant differences on
both Verbal Reasoning SAS, and Abstract Reasoning SAS. Post-hoc analysis on these
subtests indicated that Group 1 children scored significantly lower than Group 3 children
on both the Verbal and Abstract SAS. Group 2 children scored significantly lower than
Group 3 children on the Abstract Reasoning SAS (p < .05). Analysis of the examiner
rating scales indicated that children in Group 3 were more likely to display age
appropriate persistence at tasks and tolerance for difficult tasks. CBCL scores showed
that the mothers of Group 1 children were more likely to perceive their children as
displaying problem behaviors in the areas of social withdrawal, somatic concerns, and
destructive behavior. Analysis of the growth parameters indicated that the three groups
did not differ in mean weight or length. Significant differences were noted, however, for
head circumference (HC). Post-hoc analysis indicated that both drug-exposed groups
had significantly smaller HC when compared with the drug-free children. Across the drug
exposed groups, children with head circumference below the fifth percentile were found
to have decreased intellectual performance on the Stanford-Binet. The results of this
study indicate that drug exposed children perform in the average range on the overall
measure of intelligence on the Stanford-Binet (Test SAS). However, the results also
indicated that Group 1 children were more likely to have smaller head circumferences, to
display behavioral problems, and to score lower on verbal and abstract/visual reasoning
tasks when compared to non-exposed children. Group 2 were more likely than non-
exposed children to score lower on abstract/visual erasoning tasks. It is likely that other
biological and environmental risk factors to which these children are often exposed are
factors in the eventual developmental outcome of this population.

Affiliation: Northwestern University, Chicago, IL
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CASE-CONTROL COMPARISON OF PSYCHO-
LOGICAL FUNCTIONS AND HIV STATUS IN
DRUG ABUSERS

I.D. MonTOYA; K. D. LEE; J. M. HEss AND D. A. GORELICK

PURPOSE Neuropsychiatric manifestations of HIV infection may be due to
complications of AIDS. direct infection of the brain by the virus. or
psychosocial factors' associated with the infection. Studies. of
asymptomatic HIV + drug abusing individuals are scanty and controversial.
This study compares the psychological and cognitive status of HIV + and
HIV - drug abusers who were either seeking treatment or participating in
drug abuse research studies.

METHODS This 1is a retrospective case-control analysis of admission
psychological and cognitive test data on 762 research volunteers with
reported history of drug abuse who had HIV test results at the National
Institute on Drug Abuse - Addiction Research Center in Baltimore. Tests to
evaluate the psychological state (Symptom Check List-90-Revised, SCL-90R)
and cognitive functioning level (Shipley-Institute of Living Scale, SILS)
were administered at the time of initial blood sampling and medical
screening.

RESULTS Of the 762 subjects, 65 asymptomatic HIV + cases (8.2%) were
matched with 65 HIV - controls by: 1) drug of choice; 2) age (f 6 years);
3) gender; 4) ethnic group; and 5) psychological testing period (£ 3

months). Subjects' mean age was 32.6 * 5.2 years, 88% were male, 91%
black, 9% white, 73.8% were treatment-seeking, and 26.2% were non-
treatment-seeking. Drugs of choice were: cocaine (57%), opiates (32%),
marijuana (9.2%), or benzodiazepines (1.5%). Comparisons between the two
groups were made using ANOVA and Kruskal-Wallis test. For the SCL-90R,
there were no significant differences for somatization, obsessive-
compulsive, interpersonal sensitivity, depression, anxiety, hostility,
paranoid ideation, psychoticism, global severity index, positive symptom
distress index, or positive symptom total scores. The only significant

finding (p<0.05) was higher scores for phobic anxiety in the HIV + group.
Analysis by drug of choice (cocaine or opiates) and/or treatment-seeking

status between HIV + and HIV - did not show differences. However,
treatment-seeking subjects had all scores significantly higher than non-
treatment-seeking subjects, regardless of their HIV status. These

differences were present more in cocaine abusers than in opiate abusers,
For the SILS, there were no significant differences between the two groups
for vocabulary, abstraction, and total scores, conceptual and abstraction
quotients, and estimated WAIS-R full scale IQ. Analysis by drug of choice
and/or treatment-seeking between HIV + and HIV - subjects did not show any
differences.

CONCLUSIONS HIV seropositivity per se does not significantly influence
overall intellectual ability or psychological symptoms in asymptomatic HIV
+ drug abusers. Drug abuse treatment-seeking status may be a confounding
factor for studies comparing psychological functions.
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INJECTION DRUG USE AND HIV INFECTION:
RISK FACTORS AND CURRENT TRENDS

P. G. O’CoNNOR; E. A. McNELLY; T. A. KOSTEN; R. S. SCHOTTENFELD;
A. E. WILLIAMS; M. T. SULLIVAN AND B. J. ROUNSAVILLE

Introduction: Seroprevalence studies have demonstrated high rates of HIV infection in
injection drug users (IDUs) and have identified risk factors such as needle sharing.
Alcohol has also been identified as a possible risk factor for HIV infection. The goals
of this study (Study III) include: 1) To determine the HIV seroprevalence for IDUs in
New Haven, CT entering drug treatment (9/90-9/91); 2) To examine trends in HIV
seroprevalence over time by comparing these results with two previous New Haven
cohorts:  1982-83 (Study 1) and 1986-87 (Study II) and; 3) to explore risk factors for
HIV infection, particularly alcohol.

Methods: This blinded HIV seroprevalence study was performed in the Central
Medical Unit, a primary care clinic for IDUs. Eligible subjects included all patients
entering drug treatment. HIV results were linked only to non-identifying patient data.

Results: Serum was collected from 227 IDUs entering drug treatment. Overall, 35% of
the cohort was female, 20% African-American, 17% Hispanic, and 61% Caucasian.
Sixty-two percent of patients were enrolled in methadone maintenance, 30% in
outpatient opiate detoxification, 3% in cocaine treatment, and 5% in other programs. In
Study III, 28% (63/227) of IDUs were HIV+. Although the rise in seroprevalence from
8% (24/283) in Study I to 24% (43/181) in Study II was statistically significant
(p<.0001), the subsequenl increase in Study III to 28% was not significant vs Study II
(p=.36). Interestingly, while 74% of patients reported needle sharing in the Study II
cohort, 58% reported sharing in Study III (<.01). Demographic factors associated with
HIV in Study III included ethnic minority: 48% (40.84) vs 14% (20/138) for
nonminority (p<.0001), and age <40: 46% (18/39) vs 24% (45/188) for 5 (p<.001).
Clinical features associaled with HIV included needle sharing: 36% (45/124) vs 19%
(17/91) for nonshares (p<.01). and primary cocaine IDU: 53% (19/36) vs 23% (44/191)
for nonusers (p<.01). All patients were administered a CAGE questionnaire: of those
who were CAGE+ 34% (30/88) were HIV+ as compared to 24% (33/139) for those
who were CAGE- (p=.09).

Conclusions: The HIV seroprevalence for IDUs entering drug treatment in New Haven
between 9/90 and 9/91 was 28%, a rate higher but not significantly different than that
seen four years earlier. Decreasing high risk behavior such as needle sharing may
partly explain why HIV seroprevalence has not increased more dramatically. Finally,
alcohol use may place IDUs at additional risk for HIV infection.

AFFILIATION: Yale University School of Medicine and The American Red Cross
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VALIDITY OF DRUG ABUSERS’ REPORTED
HIV-1 RISK BEHAVIOR CHANGE

L. GREENFIELD, G. E. BIGELOw AND R. K. BROONER

The validity of self reported drug injection behavior and behavior change in IVDUs
was assessed. Relying on self report, studies of HIV risk behavior have found
significant reductions over time in both high risk sexual and drug injection behaviors.
Urinalysis testing permits assessing the validity of self reported changes in drug use
behavior.

METHOD. N=281 IVDUs were assessed with respect to intravenous drug injection
behaviors at intake and successive followups by means of both self report and
urinalysis. Ss were provided with information concerning HIV-1 and tested for HIV
infection. A urine sample was taken at each interview. Of the 281 IVDUs, 146 were
receiving methadone treatment at intake and 135 were not receiving treatment
(Community). Ss were interviewed at intake and followup months, 2, 4, and 6. Ss
reported the number of times they injected cocaine and opiates and shared needles
during the past 7 days, past month, and in each of the 6 months prior to intake. At
intake and the 6-month followup, Ss were asked about other routes besides injection.
With 57% retention, the smallest cell size was N=74. The data were analyzed both
with all Ss and only those responding in each period.

RESULTS. Treated IVDUs reported fewer injections and needle shares and more
frequently denied use of cocaine and opiates than untreated (p<.01). Urinalysis
confirmed these group differences. Smaller percentages of Treated Ss tested positive
for opiates and cocaine than Community (p<.01). Overt time, IVDUs reported fewer
injections (p<.02) and less needle sharing (p<.03). No differences were found over
time in the percentages who tested positive through urinalysis. In further analysts of
IVDUs who completed intake and the 6-month followup (N=160), self reports of drug
injection abstinence during the 7-days prior to each assessment were compared to
urinalysis. Reported abstinence increased from 36.2% at intake to 51.2% at followup.
Reported abstinence was disconfirmed at a rate of 5.2% (N=58) at intake in
comparison to 17.1% (N=82) at followup. Almost half (45.8%) of the reported
increase in abstinence was disconfirmed through urinalysis.

CONCLUSION: These data raise serious questions about the validity of seolf reported
changes in IVDUs’ HIV risk behavior.

AFFILIATION: Behavioral Pharmacology Research Unit, Johns Hopkins Medical
School, Baltimore, MD
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SELF-HELP INTERVENTION AND AIDS IN A
METHADONE MAINTENANCE SETTING

D. N. Nurco, B. J. PRiMmM, M. B. BALTER, M. LERNER, P. STEPHENSON,
L. S. BROWN AND D. AJULUCHUKWU

This report evaluates some outcomes of AIDS-related  treatment
interventions in a methadone maintenance program in New York City. The
interventions were: standard treatment, i.e., methadone maintenance plus
individual counseling, considered as the control group (Sub-Group C, 13
members); standard treatment plus a clinically guided self-help regimen
(Sub-Group A, 15 members, the primary experimental group); and standard
treatment plus a series of lectures on AIDS (Sub-Group B, 10 members).
The outcomes, based on self-reports, were: knowledge of the etiology of
and the high-risk behaviors associated with drug use and AIDS, attitudes
regarding internal and external locus of control over behavior related
to drug use, and recent participation in high-risk drug behavior (needle-

sharing) and sex behavior (multiple partners). Interview schedules were
administered at intake into the program and at 3-month intervals, but
analysis was limited to baseline and last follow-up. The knowledge
questions consisted of 39 items, each rated by a panel of judges on its
importance to the prevention of HIV infection. Attitudinal orientation
was measured by 15 "locus of control" questions, 11 focusing on the
"past", 1i.e., the external forces causing addiction, and four on the

"future" i.e., what could or should be done about it. Attitude questions
were focussed on drug abuse in general rather than on the specific
respondent's problem. Two questions were analyzed for high-risk behavior
by each respondent in the recent past. Results revealed that for the
total group (N=38), the number of correct responses to the knowledge
questions increased significantly at follow-up (p<.001). This was true
also for responses weighted by importance (p<.001). Fach study group
alike recorded a significant increase in average number of correct
responses. The number of external responses by the total group to past
locus of control questions decreased from baseline to last follow-up, but
not significantly. However, this decrease was statistically significant
for Sub-Group A, which became significantly more internally oriented on
past locus-of-control questions. On future locus-of-control questions,
each sub-group was strongly internally oriented, both at baseline and
follow-up. The majority of respondents denied engaging in the two high-
risk behaviors, either at baseline or follow-up. Respondents reported
decreased involvement at follow-up, but the numbers were too small for
statistical significance. Educational interventions in settings of this
type increase knowledge about high-risk behaviors, but it may be
impossible to prevent contamination across subjects, since knowledge
items are likely to be discussed among experimental and control groups.
However, attitudinal orientations to locus of control questions about
past behaviors are not subject to contamination, and in this study
external orientations to past locus of control questions on drug abuse
decreased in the primary experimental group, a change in the desired
direction. A serendipitous fringe benefit of this study was the
involvement of Group A in community activities, where they presumably
learned much about everyday living, while enhancing their self-esteem and
general sense of self-worth.

D. N. Nurco, University of Maryland; B. J. Primm, ADAMHA & Addiction
Research and Treatment Corporation; M. B. Balter and M. Lemer, The Johns
Hopkins University; P. Stephenson, Friends Medical Science Research
Center, Inc.; L. S. Brown and D. Ajuluchukwu, Addiction Research and
Treatment Corp. This study is funded by NIDA Grant No. ROl DA04346.
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TEMPORAL CHANGES IN AIDS RELATED
RISK BEHAVIORS IN A SAMPLE OF CRACK
ADDICTS

K. A. MILLER; M. E. KHALSA; M. R. KOWALEWSKI AND D. ANGLIN

As part of a prospective treatment evaluation, we examined AIDS-related risk
behaviors and cocaine and other drug use in a sample of male crack cocaine users
(n=261) at two points in time: At contact during 1990 and one year later. We
assessed cocaine use and AIDS risk behaviors during the year prior to initial contact
(period 1) and during the following year (period 2). We divided our sample into 4
groups according to changes in their cocaine use between period 1 and period 2;
Group 1: those who did not use cocaine during periods 1 and 2; Group 2: those who
used cocaine severely during both periods 1 and 2; Group 3: those whose cocaine use
increased during period 2 as compared to period 1; and Group 4: those whose cocaine
use decreased during period 2 as compared to period 1. Thirty-seven subjects were
not included because their cocaine use changes were too atypical to categorize.

Respondents reported a high level of knowledge concerning AIDS-related issues and
HIV transmission. AIDS knowledge level was not related to cocaine use patterns.
Across the four groups, nearly half were worried about spreading HIV, believed they
had done things which could have exposed them to HIV, and believed they could
spread HIV to others it they were not careful about AIDS-related behaviors. Fewer
respondents, however, believed condom use was easy for them and fewer still
reported using condoms on a regular basis. Furthermore, many respondents reported
more than one sex partner. These behaviors remain relatively consistent between
both periods. Comparisons between groups support the view that cocaine use is
relatively to a higher number of sex partners. Moreover, severe cocaine users were
more likely to believe they were at risk for AIDS than non-users. They were also
more likely to believe they would get AIDS. These findings reveal that despite
knowledge about AIDS risks, these subjects have not managed to change their
behaviors. Respondents may have a low self-efficacy that inhibits change in response
to AIDS concerns. Moreover, severe cocaine users are more likely to feel resigned to
contracting AIDS. Thus, severe cocaine use may be an attitudinal barrier to AIDS
risk reduction and may impede users’ commitment to change behaviors. Further
analysis will explore the links between AIDS-related behavioral change and perceived
susceptibility to AIDS.

AFFILIATION: UCLA Drug Abuse Research Center, Neuropsychiatric Institute,
Los Angeles and Xavier University, New Orleans, Louisiana
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HIV SEROCONVERSION AMONG STREET-
RECRUITED DRUG INJECTORS: A
PRELIMINARY ANALYSIS

S. R. FrRIEDMAN*, D. C. DES JARLAIS**, S. DEREN* B. JOSE* AND
A. NEAIGUS*

Objectives: To assess rates of, and risk factors for, HIV seroconversion among drug injectors.

Methods: 4,644 seronegative IDUs in 14 cities were HIV antibody tested 2+ times (ELISA; Western
blot). Subjects were 74% male; 44% Black, 26% White, 28% Latino. Mean age 35.2. All had
injected drugs within 6 months prior to intake interview. Cox regression (backward elimination)
started with risk factors significant in bivariate analysis (p<.05). Mean duration between first and last
tests = 8.7 months. Date of seroconversion = midpoint between last negative and first positive test. 10
cities had low seroprevalence rates (<12%) and 4 had high rates (<20%).

Results: 56 (1.21%) seroconverted (1.83/100 person years at risk). In Cox regression, significant
predictors were city seroprevalence (risk ratio = 1.06; C.I. 1.12, 1.29); no prior drug abuse treatment
(RR=2.03, C.I. 1.19, 3.46); and renting or borrowing used syringes (RR=2.16; C.I .1.08, 4.33).
Significant predictors in subsets: 1. In four high seroprevalence cities (seroprevalence >
20%). 5.5% (32/581) seroconverted (7.89/100 person-years at risk); renting used syringes
(RR=2.15; CI 1.50, 3.07) and cocaine injections/day (RR=1.20; C.I. 1.01, 1.43) were independent
predictors. 2. In the 10 lower seroprevalence cities (seroprevalence < 12%). 0.6% (24/4063)
seroconverted (0.90/100 person-years at risk), with city seroprevalence (RR=1.27 for 1% increase;
C.I. 1.10, 1.46) no prior drug abuse treatment (RR=2.94; CI 1.16, 7.43) and Black (RR=2.77; CI
1.08, 7.09) and Puerto Rican ethnicity (RR=13.17; C.I. 1.58, 110.02) significant. The reference
group for race/ethnicity is composed of White, Mexican-origin, and other subjects. In low
seroprevalence cities, Blacks and Puerto Rican IDUs are significantly more likely to be seropositive at
intake than are IDUs of other eithnicity. 3. Among males, all these variables and lack of AIDS
information. 4. Among females, 0.8% (10/1269) seroconverted (1.21/100 person-years at risk).
Significant predictors were sex with women (RR=5.42; C.I. 1.40, 20.99) and city seroprevalence
(RR=1.04 for 1% increase; C.I. 1.01, 1.08) were significant predictors of seroconversion. To
explore why women who had sex with women are at higher risk, cross tabulation identified variables
(not remaining in the stepwise equation) on which women who had sex with women and other female
IDUs differ (p<.05). Women who had sex with women were more likely to: use amphetamines or
poppers; be homeless; inject only with illicit syringes, rent used syringes, inject at drug dealers’
houses, share syringes with more people; and have sex for drugs, or for money. All 3 seroconverters
among women had sex with women had had both sex with men and sex for money in the prior 6
months.

Conclusions: The total seroconversion rate is low due to the rates in low seroprevalance cities.
Determinants of seroconversion seem to differ by city seroprevalance. In the early stages of a city’s
epidemic, HIV may spread most rapidly within pockets of infection -- such as ethnic networks, so
targeted interventions may then be particularly appropriate; expansion of drug abuse treatment should
also be valuable. If city seroprevalance reaches 20%. renting syringes in shooting galleries or dealers’
houses may facilitate HIV spread across networks, and cocaine injection frequency is associated with
seroconversion.

Lesbian and bisexual female IDUs seem to be at greater risk than other women who inject drugs.
They accounted for 30% of seroconversions among women -- perhaps an underestimate if sex with
women is underreported. Possible explanations include differences in drug behaviors or prostitution;
also, they may be more likely to shoot up with gay male drug injectors. Research with larger N’s and
targeted risk reduction campaigns should be conducted.

AFFILIATION: *National Development and Research Institutes, Inc.; **Beth Isracl Medical Center;
***NIDA National AIDS Demonstration Research/AIDS Targeted Outreach Model projects.
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SMALL GROUP AIDS EDUCATION WITH
INJECTION DRUG USERS IN OUTPATIENT
TREATMENT: 12-MONTH FOLLOW-UP

J. L. SORENSEN; J. LoNDON; C. HEITZMAN; D. GIBSON; E. MORALES;
R. DUMONTET AND M. ACREE

Among injecting drug users HIV infection continues to spread, and it is imperative to
develop AIDS prevention activities for them. However, relapse to unsafe sex has
been a significant problem in some AIDS risk groups, and there is reason to believe
that even if interventions have a temporary effect, relapse to unsafe drug use will be a
problem for the injection drug-using community. Thus there is a need to develop
long-lasting approaches to changing the risky behavior of injecting drug users.

SMALL GROUP APPROACH: One approach has been to develop small-group
interventions to skills training. The approach is compatible with drug treatment
programs, which have a rich history of conducting small-group psychoeducational
interventions. Several research groups have been working in this area (see Sorensen,
1991). Some interventions have demonstrated short-term efficacy, but their longer-
term effects are not known. In this random assignment study, twelve-month follow-
ups demonstrate the limitations of an AIDS education program. In a trial of a small-
group AIDS prevention approach 50 methadone maintenance patients and 98 heroin
addicts in outpatient detoxification were randomly assigned to experimental or
comparison conditions. Experimental-condition subjects received a 6-hour small-
group intervention that aimed at improving their knowledge and attitudes about
AIDS, increasing their skills at syringe sterilization and condom use, and lowering
their high-risk needle use and sexual behaviors. Comparison subjects received a set
of written materials about AIDS.

RESULTS AND CONCLUSIONS: Twelve-month follow-ups revealed that, relative
to comparison subjects, experimental subjects in maintenance, became more
knowledgeable about risk reduction practices, and experimental subjects in
detoxification were more concerned about their susceptibility to HIV infection.
Subjects in both study conditions increased their skills in demonstrations of syringe
sterilization. The parallel changes may indicate that small-group interventions are
vulnerable to diffusion effects or that community norms were changing. These results
do not indicate changes in behaviors that transmit HIV, and they are less robust than
previously-reported follow-ups three months after the intervention. The study’s
follow-up results indicate that more potent, sustained interventions need to be
developed to slow the spread of HIV among injection drug users.

REFERENCE: Sorensen, J.L. Preventing HIV transmission in drug treatment
programs: What works? J Addictive Diseases 10:67-69, 1991.

Supported by NIDA grants 1R18DA06097 and 1ROIDA04340

AFFILIATION: University of California, San Francisco
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EFFECTS OF LYMPHOCYTIC CHORIO-
MENINGITIS VIRUS (LCMYV) INFECTION ON
LEARNING IN MICE

L. H. GoLp; G. F. KooB; I. PoLIs; R. SCHROEDER; F. E. BLOOM AND
M. B. A. OLDSTONE

LCMV is a nonlytic murine virus that forms a model system for studying the behavioral
correlates of CNS virus infection. Newborn or immuno-deprived mice infected with
LCMV develop a persistent infection characterized by continuous viral production. Virus
can be found in various body organs including lung, liver, kidney and brain. In brain,
the greatest number of persistently infected neurons are found in the cerebral cortex,
hippocampus and other limbic structures and part of the hypothalamus. The purpose of
these experiments was to evaluate the behavioral consequences of persistent viral
infection, in particular the effects on learning.

Mice from the DBA/2J strain were infected with LCMV virus within 24 hours of birth
(1000 plaque-forming units) and tested behaviorally 8-10 weeks later. Plaque assays
were performed to determine viral titers. Mice were tested for their ability to learn a Y-
maze spatial avoidance discrimination. The mice were required to learn to run from the
start box to the safe arm (opposite to the initial preference) of the maze within 10 set to
avoid the onset of a mild footshock (0.43mA). If the shock was not avoided, footshock
was turned on until the mouse entered the safe arm, with a maximum footshock duration
of 30 sec. The number of correct avoidance responses made during training was taken as
a measure of acquisition performance. The virus infected mice showed a deficit in
acquisition of the Y-maze discrimination compared to sham-injected (injected with the
vehicle suspension at birth) and non-injected controls. The infected mice also failed to
reach the near-perfect performance that is characteristic of this mouse strain. Following
additional training to reach control levels of performance, the infected mice and the
controls were injected with the cholinergic antagonist scopolamine. Scopolamine
disrupted the performance of the infected mice significantly more than control
performance suggesting that a cholinergic dysfunction may account for some of the
learning deficit. Virus-infected and sham-injected mice were retested 7 months after the
initial evaluation. Again, the virus-infected mice exhibited a reduced ability to acquire the
discriminated avoidance.

Results from the present studies suggest that viral infection can have pronounced
behavioral effects in the absence of overt disease and suggest a novel means by which
environmental insult could alter behavioral responses to drugs.

This work was supported by a National Institute of Mental Health grant MH 47680 and
NS 12428.

AFFILIATION: Department of Neuropharmacology, The Scripps Research Institute,
La Jolla, CA 92037
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COMPUTER-ASSISTED MOLECULAR
MODELING OF THE PCP BINDING SITE
BASED ON ALKYL- SUBSTITUTED PCP

DERIVATIVES
J. T. M. LINDERS, M. V. MATTSON AND A. E. JACOBSON

Phencyclidine (1-(1-phenylcyclohexyl)piperidine, PCP), a major drug of abuse, shows
a broad spectrum of biological activities which are related to its interactions with
various neurotransmitter (regulatory) systems, most notably the dopamine reuptake
complex and the NMDA-receptor ionophore complex. Overactivation of the NMDA
receptor which can be the result of traumatic injury, leads to increased intracellular
Ca** concentrations, which can ultimately result in neuronal damage and cell death.
PCP and other compounds such as MK-801 and dexoxadrol block the influx of cations
by binding to a site within the ion channel, acting as an anticonvulsant and
neuroprotective agent.

PCP can occur in conformations with the phenyl ring either in the axial (Phax) or in
equatorial position (Pheq). Based on structure-activity and conformational studies it
can be concluded that Phax is the preferred conformation under most conditions, and
probably also the receptor-bound conformation.

N~
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Phax Pheq

Introduction of methyl groups in the three rings of PCP affords a series of compounds
whose affinity for the PCP binding site (labeled by [3 H]TCP) ranges from 11 to 6800
nM (PCP 65 nM, MK-801 10 nM). Using computer-assisted molecular modeling, we
have studied the theoretical conformations of the methyl analogs and compared them
with the preferred conformation of PCP. The methyl analogs can be divided into two
groups, based on the stability of the Phax conformation relative to PCP. Using the
“active analog approach”, derivatives, for which the Phax was stabilized relative to
PCP but which showed lower affinity for the PCP binding site than PCP, were used to
describe the receptor-essential volume of the PCP binding site. Similarly, data on a
series monomethyl derivatives of the conformationally rigid MK-801 (P. D. Leeson et
al., 1990) were used. The resulting receptor-essential volumes partly overlap and are
complementary to each other. Dexoxadrol and etoxadrol both show some interaction
with the receptor-essential volume which may explain their lower affinity compared to
PCP.

REFERENCES: Available upon request.
AFFILIATION: Laboratory of Medicinal Chemistry, NIDDK, NIH, Bethesda, MD
20892
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SYNTHESIS AND EVALUATION OF NOVEL
AFFINITY LIGANDS FOR FURTHER
CHARACTERISTICS OF SIGMA RECEPTORS

C. DoMINGUEZ'; W. D. BoweN'; R. Wu'; P. WALLACE;’
M. . WALKER;2 M. HEMSTREET® AND B. DE COSTA'

Sigma receptors are a unique class of non-dopaminergic, non-opioid CNS binding
sties that have been implicated in numerous pharmacological and biochemical effects
which include movement disorders, psychoses, and cerebroprotection. In order to
further delineate the structure and function of sigma receptors, we developed novel
electrophilic and photoaffinity ligands from three different classes of high affinity

sigma receptor ligands.
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Compounds (+)- and (-)-1,2 and 3 are representative of the first or cis
cyclohexanediamine class. Piperazines 4,5 and (+)-azidophenazocine 6 constitute the
second and third classes. Affinity ligands (+) and (-)-1,2 and 3 were synthesized from
enantiomeric (+) and (-)-cis-N-(1-methyl)-2(1-pyrrolidinyl) cyclohexylamines. The
isothiocyanate moiety was generated via treatment of the corresponding aromatic
aniline precursors with thiophosgene in the presence of aqueous NaHCO;. Compound
4 (n=2) was synthesized via a DCC coupling of 1-(3,4-dichlorophenethyl) piperazine
with N-BOC-glycine. Ligand S (n=3) was obtained via a Michael addition of 1-(3,4-
dichlorphenylacetyl)piperazine to acrylonitrile. Irreversible ligand 6 was synthesized
by alkylation of (+)-normetazocine with 4-azidophenethyl tosylate. The p-derivatives
(+) and (-)-3 exhibited irreversible sigma binding properties and (+)-3 seemed to
antagonize (+)-pentazocine induced circling behavior in rats. Further studies are
currently under way to investigate these phenomena.

AFFILIATION: 'LMC, NIDDK, NIH, Bethesda, MD 20892; ’Div. Biology and
Medicine and 3Dept. of Psychology, Brown University, Providence, RI 02912
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STRUCTURAL MODIFICATIONS OF COCAINE:
INCREASED SELECTIVITY FOR THE
DOPAMINE TRANSPORTER

J. W. Boia; F. 1. CARROLL; A. H. LEWIN; P. ABRAHAM; K. PARHAM;
T. KoraAJTIiC; M. MILBERGER; R. M. McNEILL AND M. J. KUHAR

Previous work by this laboratory has demonstrated that certain modifications of
the cocaine molecule has profound effects upon its potency at the dopamine
transporter. For example, modifications at the C-3 position such as elimination
of the ester linkage between the tropane and phenyl rings of cocaine increases
potency to inhibit binding of PHJWIN 35,428 to the dopamine transporter.
Further increases in potency are achieved by halogen substitutions on the
phenyl ring. These increases in potency at the dopamine transporter were
mirrored by increases in potency at the norepinephrine and serotonin
transporters as well. In contrast, modifications to the C-2 ester linked methyl
group of cocaine did not result in significant potency changes in potency at the
dopamine transporter. However, these modification did result in profound
reduction in the ability of these compounds to displace both [PH]paroxetine from
the serotonin transporter and [*H]mazindol from the norepinephrine transporter.
Replacement of the C-2 methyl group by ethyl, propyl, isopropyl or phenyl
groups resulted in, at most, a 2 fold reduction of potency at the dopamine
transporter. In contrast, the potency at the serotonin transporter was reduced
up to 50 fold in the case of the phenyl substituted analog with a concurrent 30
fold reduction in potency at the norepinephrine transporter. Elimination of the
methyl ester group at the C-2 position reduced potency at all monoamine
transporters. The increased selectivity of these compounds was apparent not
only in inhibiting binding of the various uptake blockers to the monoamine
transporters, but was significant in the inhibition of uptake as well. Substitution
of a phenyl group for the C-2 methyl group of cocaine resulted in less than a 2
fold reduction in potency to inhibit [PHldopamine uptake. However, there was
a 54 fold reduction in ability to inhibit [PHInorepinephrine uptake and a 41 fold
reduction in potency to inhibit [*H]serotonin uptake.

Cocaine has been shown to be a relatively non-selective uptake inhibitor of
monoamine transport. It is potent not only at the dopamine transporter, but also
at the serotonin and norepinephrine transporters as well. These data indicate
C-2 modifications produce a cocaine analog that is a selective dopamine
uptake inhibitor. This will be useful in elucidating the dopaminergic component
of cocaine’s action.

Affiliation:

NIDA Addiction Research Center, P.O. Box 5180, Baltimore, MD 21224
Research Triangle Institute, P.O. Box 12194, Research Triangle Pk,
NC 27709
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7-BENZYLIDENENALTREXONE (BNTX), A
HIGHLY SELECTIVE 61 ANTAGONIST, THE
FIRST CLEAR EVIDENCE FOR 5 RECEPTOR
SUBTYPES BASED ON BINDING

M. SULTANA, A. E. TAKEMORI AND P. S. PORTOGHESE

Recent reports (Sofuoglu et al. 1991; Jiang et al. 1991) have presented in vivo
evidence for two & opioid receptor subtypes: DPDPE and DADLE are selective for 8y
while DSLET and deltorphin II are selective for &,. These studies have employed
DALCE as ad; antagonist and naltriben (NTB) and 5'-naltrindole-isothiocyanate
(NTII) as &, antagonist to distinguish between the antinociceptive effects mediated by
these 8 receptor subtypes. We now report on 7-benzylidenenaltrexone (BNTX) which
is the first highly selective antagonist for 87 receptors that exhibits selectivity in
binding and antinociceptive assays.

BNTX

BNTX and its congers were synthesized in an effort to examine the role of the phenyl
group in mimicking a putative & address component. In this context, the phenyl group
of BNTX is non-planar with respect to the C-ring of the morphinan structure. This is
in contrast to the &, antagonist, NTB, where the benzene moiety of benzofuran is
coplanar with ring C.

Opioid receptor binding experiments have shown that BNTX has 100-fold greater
affinity (K; = 0.1 nM) for [’H]DPDPE binding sites as compared to those of
[’H]DSLET. Also, in the tail-flick assay BNTX (6.3 pmol/mouse) effectively
antagonized DPDPE (EDjs, ratio 7.2) but did not significantly change the EDs, value
of DSLET, morphine or U50488H. Thus, both the binding and in vivo data are
consistent with 3 1-selectivity for BNTX. Molecular modeling studies show that the
phenyl group of BNTX assumes an out-of-plane conformation with respect to the C-
ring, while in NTB this ring is coplanar. The preferred conformation of the phenyl
group of BNTX may facilitate binding to a 311 address subsite.

AFFILIATION:

Depts. of Medicinal Chemistry and Pharmacology, University of Minnesota
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IODOMORPHINANS AS A NOVEL CLASS OF
POTENTIAL SPECT IMAGING AGENTS FOR
OPIOID RECEPTORS IN THE CNS

B. R. DE CosTA; M. J. IADAROLA; R. B. ROTHMAN; K. F. GEORGE;
A. H. NEwMAN; A. MAHBOUBI AND K. C. RICE

Single photon emission computed tomography (SPECT) and positron emission
tomography (PET) are related non-invasive imaging techniques which in the
last ten years have provided a breakthrough in the visualization and
quantitation of drug-receptor distribution in living subjects.

The opioid receptor-endorphin system consists of numerous endogenous
peptides which interact with three well defined p, 8, and x-opioid receptor
subtypes which effect several physiological processes including the
perception of pain, pleasure and mood. As part of our program to further-
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investigate the role of this system, we synthesized (from naltrexone 3), ioxy
1 and its 6o-epimer 2 as potential agents for opioid SPECT. In the rat paw
withdrawal latency test, i.v. administration (5 mg/kg) of 1, 2, their 3-O-acetyl
derivatives, or 3 produced a complete and persistent (>40 min) reversal of
the effects of morphine (10 mg/kg, s.c.). These results indicate that 1 and 2
(a) penetrate the blood brain barrier and (b) are antagonists, both of which
are desirable for brain imaging. The persistence of the in vivo antagonist

effects of 1 and 2 suggests that they remain in the brain long enough to
perform receptor imaging studies. In vitro binding of 1-3 in rat and guinea
pig (Table) revealed 1 to be more p/x selective and potent than 2 and 3.

Compd Receptor Subtype Affinity
K; (nanomolar)
i (Rat) x1(G.P) «2(G.P.) & (Rat)
PHIDAGO  [‘HJU69.593 [‘HJBREM [’H]DADLE
1 gloxy) 0.80 0.42 2.73 11.7
2 (Epiloxy) 2.09 1.49 8.46 46.2
3 (Naltrexone) 1.18 2.81 16.8 101

In the halogen series, [>Br>F for opioid receptor affinity. The 6-F derivative
(cyclofoxy) was developed in our laboratory in 1984 as the first successful
agent for opioid PET in primates. Based on both the in vivo, in vitro data, and
structural similarity of 1 to cyclofoxy, we synthesized and evaluated ['*’I]1
in rats using a gamma camera and ex-vivo autoradiography. The result
indicated robust uptake into rat brain with characteristic opioid receptor
localization thus identifying [1231]1 to be suitable for opioid receptor SPECT.
Affiliation: 1)LMC, NIDDK, NIH, Bethesda, MD 20892 2)NIDA-ARC, Baltimore,
MD 3)NAD, NIDR, CBDB and 4) NIHM, NIH, Bethesda, MD
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ANOMALOUS DIELS-ALDER REACTIONS OF
THEBAINE DERIVATIVES

R. H. WOUDENBERG AND L. MAAT

A rationale behind the search for more selective analgesics is the construction of rigid
moieties in the morphine molecule. The C-ring bridged 6a,l4e-ethenoisomorphinans
fulfill this request and are the basis of several highly potent analgesics, such as
etorphine and buprenorphine. The synthesis of the 6a.14a-ethenoisomorphinans is
accomplished by Diels-Adler reaction of thebaine with an appropriate dienophile.

NMe B-face approach Me a-face approach NMe
8 C=C-R C=C-R
-R Q Q .ﬂ
[ 7 s} 5 o] 8
A ~-R
7
6a,14a-ethenoisomorphinan 68,14B-ethenomorphinan'

During our study directed to the synthesis of Diels-Alder adducts with the substituent
in a position other than the 7a-position, we found that introduction of a 5B-imethyl
group in 6-demethoxythebaine gives after Diels-Alder reaction both the 6o, 140~
ethenoisomorphinan and the 6B, 14B-tethenomorphinan in a ratio of about 1:1. To force
the cycloaddition electronically to the 8-substituted adducts, we prepared two 7-chloro-
6-demethoxythebaines. Reaction of 7-chloro-6-demethoxythebaine with ethyl acrylate
yields four adducts. The main adduct was identified as the 7o-substituted
ethenoisomorhinan (55%), formed together with the 8x-substituted analogue (25%)
and the 8B-isubstituted ethenomorphinan (15%). Striking differences were found with
5B- methyl-7-chloro-6-demetoxythebaine. Now the 8B-substituted  ethenomorphinan
was found as main adduct (75%), besides some 7o-substituted (20%) and &x-
substituted (5%) ethenoisomorphinan. The adducts were converted into the 3-hydroxy
analogues by demethylation with boron tribromide. Reaction of the ester groups at 7
or 8 with methylmagnesium bromide yielded the corresponding alcohols.

An approach for the synthesis of adducts with the substituent in the 7B-Jposition proved
to be an intramolecular Diels-Alder reaction. Cycloaddition of both the acrylate and
the methacrylate of thebaine-5B-methanol gives the ethenoisomorphinan with an
additional 63~73-lbridge over the C-ring. Further modification yields compounds,
which are in biological tests very selective for the u-receptor.

AFFILIATION: Dept. of Organic Chemistry and Catalysis, Delft Univ. of
Technology, Julianalaan 136.2628 BL Delft, The Netherlands
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NATIONAL SURVEY OF DRUG ABUSE TREATMENT
SERVICES: IMPLICATIONS FOR TREATMENT
REFERRALS

B. A. ROUSE AND C. E. STEIGERWALD

A nationally representative sample of 1,183 drug treatment facilities was drawn to study clients in
treatment, available services, capacity, costs, and quality of care for drug abusers in the U.S.
Excluding criminal justice facilities and alcohol-only facilities, this Drug Services Research Survey
estimated the number of clients in drug treatment facilities on 3/30/90 to be 743,134. A subsample
of facilities stratified by treatment modality and drawn to collect data on discharged clients was
analyzed to determine referral sources and correlates of treatment success. The modality strata
were: Hospital Inpatient, Residential, Outpatient Drug-Free, and Outpatient Detox/Drug
Maintenance. In the subsample of 118 facilities (82% response rate), data were abstracted from a
representative sample of 2,182 records of clients discharged between 9/1/89 and 8/31/90. As part of
the quality control, a sample of 9% of the client records was independently reviewed for abstracting
accuracy.

The primary referral sources into drug treatment for the study period were: self-referrals (27%).
criminal justice system (26%), health care providers (14%), other substance abuse treatment
programs (11%), family/friends (9%). social agencies (6%), and EAP/employer (4%). Clients under
age 18 were usually referred by a social agency while those older were more likely to be self-
referred or referred by an EAP/employer. Less than half (48%) of the clients completed treatment
as planned, with the rates differing significantly by treatment modality and by referral source.
Reasons for not completing treatment included: client choice (30%). administration choice (9%),
referred to another program (5%). and other reasons which included incarceration and death (8%).
Significantly more clients referred by an EAP/employer (64%) or the criminal justice system (58%)
completed their planned treatment than those referred by other health programs (44%) or by
family/friends (45%).

Discriminant analysis was used to determine significant differences between clients who completed
their planned treatment and those who did not. Data were weighted based on the sampling ratios
and adjusted for nonresponse. A stepwise procedure was used to select the variables for each
discriminant analysis model. Characteristics of the client, facilities and treatment services were
analyzed. Clinical variables (e.g., prior treatment, chronic medical conditions, history of
psychological disorders and HIV/AIDS status) and history of prior arrests were also included in the
discriminant analysis.

Discriminant analysis models were developed for the total sample and each of the 6 treatment types.
The error rate for misclassifying treatment completers ranged from 0% for drug+alcohol treatment
to 24% for hospital inpatient treatment. While the relative rank of variables differed for each
treatment type, some general factors emerged as significantly associated with completion of planned
treatment The type and quantity of services by clients while in treatment clearly influenced
treatment discharge outcomes across most of the developed models. On the other hand, the
unavailability of certain treatment services, polydrug abuse, multiple previous episodes of drug
treatment and lower education levels tended to be detrimental to treatment completion. Completion
of planned treatment, in most cases, was not affected by client race, age, or gender. The type of
facility where treatment took place, i.e., whether it was private or public; or for-profit or non-profit,
had little effect on completion of planned treatment. While the client’s clinical condition is
important, these results suggest that referrals based on the facility’s availability of specific treatment
services and ability to motivate the client to complete those are the best predictors of treatment
success. AFFILIATIONS: Beatrice Rouse: NIDA and Charles Steigerwald: Washington
Consulting  Group, Inc.
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HETEROGENEITY OF APD DRUG ABUSERS
ON DIMENSIONAL MEASURES OF
PERSONALITY AND PSYCHIATRIC DISTRESS

R. K. BROONER; J. G. JoHNsON; L. J. FELcH AND G. E. BIGELOW

The diagnosis of APD in intravenous drug abusers has been associated with increased
risk of HIV infection and with a poor treatment prognosis compared to non-antisocial
drug abusers (Brooner et al., in press). These findings have stimulated new interest in
the diagnosis of APD and possible subtypes of the syndrome. For example, Alterman
and Cacciola (1991) hypothesized that APD drug abusers with another personality
diagnosis would obtain higher levels of emotional distress and instability compared to
those with APD only. This issue was examined in the present study with 199 opioid
drug abusers admitted to an outpatient drug treatment program incorporating
methadone hydrochloride as one component of care.

Diagnoses of personality disorder were made using the Structured Clinical Interview
for DSM-IIIR. Personality trait dimensions were assessed using the NEO Personality
Inventory (NEO-PI) and psychiatric distress was measured using the SCL-90-R. Of
the 199 patients 74% (148) did not receive an Axis Il diagnosis (i.e., Non-Axis II
group), 33% (N=33) were classified as APD only (i.e., Pure APD group), and 35%
(18) were classified as APD plus other personality diagnosis (i.e., Mixed APD),
represented primarily by Passive-Aggressive (39%), Borderline (33%), and Avoidant
(22%) disorders. On the NBO-PI, the Mixed APD group had a higher Neuroticism
domain score compared to both the Pure APD and the Non-Axis II groups (p<.01).
The Mixed APD group also had significantly higher scores of 5 of the 6 facets of
Neuroticism compared to both the Pure APD and the Non-Axis II groups; these
difference included higher levels of Anxiety, Hostility, Depression, Self-
Consciousness, and Vulnerability. Finally, the Mixed group had higher levels of
interpersonal antagonism (p<.01) compared to the Pure APD and the Non-Axis II
groups. In addition to these differences in personality traits, the Mixed ADS group
also reported significantly higher state levels of psychiatric distress on each of the
SCL-90 subscales compared to the Pure APD and the Non-Axis II groups. These data
confirm the hypothesis by Alterman and Cacciola (1991); Axis Il comorbidity among
APD drug abusers was associated with high levels of emotional distress and
instability.

These differences are particularly interesting since APD patients are generally viewed
as poor treatment responders. It has been argued that APD patients may do poorly in
treatment because they lack the capacity to experience the sustained dysphoria and
distress that motivates others to enter and remain in treatment. If this is true, the
marked vulnerability and emotional distress reported by Mixed APD patients may
contribute to improved retention in treatment and better clinical outcomes. This is
clearly an important area for further research, particularly in light of data linking APD
to higher risk of HIV transmission compared to drug abusers without the personality
disorder. At present, we are examining this issue by comparing the Mixed vs. Pure
APD drug abusers on several indices of treatment outcome. Preliminary data on
treatment retention appears promising. For example, only 10% of Mixed APD
patients left treatment prior to six months compared to 40% of the Pure APD and 24%
of drug abusers with no Axis II disorder. AFFILIATION: The Johns Hopkins
University School of Medicine, Baltimore, MD.
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DRUG USE PATTERNS AND TREATMENT
RETENTION AS A FUNCTION OF MCMI
PERSONALITY DISORDER SUBTYPE AMONG
OPIATE ADDICTS IN METHADONE
MAINTENANCE

D. A. CALsYN, C. FLEMING, E. A. WELLS AND A. J. SAXON

Researchers have been interested in identifying personal characteristics predictive of
response to drug abuse treatment in order to design better treatment options. The
Millon Clinical Multiaxial Inventory (MCMI), which measure personality and
psychiatric disorders, was administered to 193 males and 113 females within one month
of entering methadone maintenance treatment. The racial composition of the sample
was 59.8% white, 36.9% black, 3.3% other. The mean age was 38.0 (sd = 7.5) years.
Most had completed high school or obtained a GED (71.6%). 30.7% were employed
and 12.7% were married. MCMI profiles were classified separately by gender into four
Axis | and six Axis II subtypes. Sorting rules were based on cluster analysis and
authors’ previous research with MCMI subtypes. Subtypes were compared on
demographics, high risk HIV transmission behaviors, drug use and treatment retention.
The distribution of Axis I subtypes for males was: no elevations (18.7%) drug and
alcohol abuse only (31.6%). affective disorders (27.5%) psychotic features (15.0%).
For females the distribution was: no elevation (19.5%). drug and alcohol abuse only
(14.2%) affective disorders (38.9%) psychotic features (20.4%). On Axis II subtypes
the distribution for males was: no elevations (13.0%), narcissistic/anti-social (40.9%).
dependent (14.0%). withdrawn/negative (15.0%) histrionic (5.7%). severe disorder
(6.2%). For females the distribution was: no elevations (7.1%). narcissistic/anti-social
(28.3%). dependent (19.5%), withdrawn/negative (13.3%) histrionic (13.3%). severe
disorder (9.7%). Compared to whites, more non-white males were classified in the
narcissistic (61.3%). severe (9.3%) and psychotic features (26.4%) subtypes, with fewer
being in the affective disorder (15.3%). Axis II no elevations (8.0%) and histrionic
(0%) subtypes. More non-white females were classified into the severe (34.3%)
subtype. Male subtypes differed on ASI psychiatric severity in the expected direction
with lower mean composite scores for Axis I no elevations (.10), Axis II no elevations
(.10), and narcissistic (.11) subtypes, while higher scores were obtained for withdrawn
(.26), histrionic (.21), and affective (.24) subtypes. Fewer male Axis I no elevation
(8.3%) subjects engaged in high risk drug injection behaviors during the 6 months prior
to admission than affective disorder (26.8%) or drug/alcohol only (32.8%) subjects.
During the first 12 months of treatment male Axis I no elevation (29.1%) and affective
disorder (34.1%) subtypes provided fewer urines positive for cocaine than drug/alcohol
only (48.6%) or psychotic (48.6%) subtypes. Narcissistic (47.8%) dependent (44.8%)
and Axis II severe (47.9%) subtypes provided more cocaine positive urines than other
Axis II subtypes. Eighteen month treatment retention curves were calculated for the
total sample utilizing survival analysis. The cumulative proportion retained at 18
months was larger for withdrawn (.48) and histrionic (.34) than other Axis II subtypes
(range = .20 to .12, Lee-Desu = 14.8, p = .01). Results demonstrating significant
relationships between MCMI subtypes and treatment outcome measures emphasize the
need for providing psychiatric services and individualizing drug abuse treatment.
Supported by NIDA grant RI 8 DA05281

AFFILIATIONS: Veterans Affairs Medical Center, University of Washington
Medical School, Evergreen Treatment Services, Seattle, WA
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LATE VERSUS EARLY ONSET ANTISOCIAL
BEHAVIORS AMONG WOMEN: DIFFERENCES
AND SIMILARITIES IN DRUG USE PATTERNS

L. B. CorTLER, R. K. PrRICE, W. M. COMPTON, A. M. SHILLINGTON AND
D. E. MAGER

A literature is accumulating on gender differences and history of antisocial personality
disorder (ASPD) among substance users. Our work and that of others’ suggest that the
ASPD criteria need to be further evaluated for nosological differences related to number
of symptoms and age of onset. As the DSM-IV Task Force evaluates their newly
proposed criteria, studies evaluating similarities and differences among women in
particular need to be reported.

This asks a) are female substance users who meet full criteria for ASPD different from
those who meet the adult criteria but do not meet the childhood conduct criteria (Late
ASPD) with regard to a number of substance use characteristics such as age of onset of
substance use, IV drug use and patterns of drug use; b) are women with ASPD more
likely to be physiologically dependent than those with Late ASPD?; c¢) are there
differences in the ages of onset of psychiatric symptoms among the two groups?; d) does
family history of disorders differ between the groups?; e) does high risk behavior differ
between the two groups?

The sample pool for these analyses are the 243 women interviewed for the Substance
Abuse and Risk for AIDS study (SARA) who are St. Louis substance abusers aged 18-
45 newly admitted to treatment. Of these, 55 (22% of the sample) met all of the criteria
for DSM-III-R ASPD; however, 92 (37% of the sample) had Late ASPD. ASPDs were
not more likely than Late ASPDs to report such childhood conduct symptoms as setting
fires or stealing. All other conduct problems were more likely to be reported more by
ASPDs than Late ASPDs. ASPDs were more likely than Late ASPDs to report adult
aggressive behavior. Regarding drug use patterns, ASPDs were also more likely to use
substances such as cannabis, amphetamines, barbiturates, and cocaine and use earlier and
drink more than Late ASPDs; however, the two groups were similar regarding
experiencing problems from such use. The groups did not differ on psychiatric history
except for phobic disorder and tobacco dependence which were more prevalent among
women with ASPD. Neither did the groups differ with regard to family history of
substance abuse and ASP behavior. Using conditional logistic regression, an association
was found between four or more adult antisocial behaviors and being black, having an
earlier onset of drug use and having one or more childhood conduct symptom.

These data demonstrate a significant lack of differences between women who experience
early versus late onset of antisocial personality symptoms, furnishing evidence to support
further evaluation of the antisocial personality disorder criteria among this population.

ACKNOWLEDGEMENTS
This work was in part supported by DA05619, DA06163 and DAO05585.

AFFILIATION
Department of Psychiatry, Washington University School of Medicine, Box 8134, 4940
Children’s Place, St. Louis, MO 63110.
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PATTERNS OF REGULAR SUBSTANCE USE IN
61 CONDUCT DISORDERED BOYS

J. HArRDY; T. J. CROWLEY; M. S. ZocoOLILLO; S. K. MIKULICH AND
S. E. YOUNG

General Population studies have shown that the majority of polysubstance
abusers have conduct disorder in their youth. 61 boys aged 14-20 years with
clinical diagnosis of conduct disorder and dependence in a residential
treatment program were evaluated with the Comprehensive Addiction
Severity Index for Adolescents (CASI-A); 48 of these with the Composite
International Diagnostic Interview-Substance Abuse Module (CIDI-SAM);
and 41 of these with the Diagnostic Interview Schedule for Children-Revised
(DISC). Conduct Disorder and Dependence: 41/41 boys had their
diagnoses of DSM-III-R conduct disorder confirmed by the DISC. CIDI-SAM
data for 48 boys resulted in prevalence of dependence diagnoses ranging
from 76% for marijuana and alcohol, 60% tobacco, 42% hallucinogens to
18%, 16%, 12% for inhalants, cocaine and amphetamines, respectively.
CASI-A data: 26% of boys used >5 categories of drugs regularly
(1+/month). Across drugs, regular use was strongly associated with
dependence diagnoses (r = .97; p < .01) Regular use: ranged from 95%,
93%, and 79% of boys for marijuana, alcohol, and tobacco to 21%, 10%, and
5% for inhalants, sedatives, and opiates, respectively. Initial use progressed
to regular use in 7 of 10 drug categories in over 50% of cases. Daily use:
72%, 64%, and 26% of boys reported daily use of tobacco, marijuana, and
alcohol as their typical pattern. Route: 100% of the boys reported regular
use by transpulmonary route, 97% oral, and 26% intranasal; only 7% of boys
had tried injecting drugs and 0% used this route regularly. Circumstance:
97% of boys used drugs with peers and 41% (26% tobacco excluded) used
alone; less than 8% of boys reported using in other circumstances regularly.
Problems: high numbers of problems were associated with regular use
across drug categories. Conclusions: patterns of substance use in boys
with conduct disorder are characterized by polysubstance use, dependence,
and rapid progression to regular use which is intense and associated with
morbidity. This may be determined more by the youths’ impulsive, rebellious
behaviors than by the pharmacologic reinforcing properties of the drugs.

REFERENCES: Available upon request.
ACKNOWLEDGEMENTS: Supported by grant DA06941 from National
Institute on Drug Abuse

AUTHORS: John Hardy, Thomas J. Crowley, Mark S. Zoccollilo,
Susan K. Mikulich, and Susan E. Young
AFFILIATION: Addiction Research and Treatment Services,

University of Colorado Health Sciences Center,
Denver, Colorado
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TRAUMATIC EVENTS AND POST-TRAU-
MATIC STRESS DISORDER IN TREATED
COCAINE USERS

D. A. WASSERMAN AND B. E. HAVASSY

Studies have shown that persons with post-traumatic stress disorder (PTSD)
are at higher risk for drug and alcohol use than persons with no PTSD and
that substance users, relative to nonusers, report elevated rates of PTSD.
These findings are important since the co-occurrence of psychiatric and
substance use disorders has etiologic and treatment implications. Data are
presented on traumatic events and PTSD in 389 cocaine users in treatment.
Ss were from a multi-site study of the efficacy of inpatient and outpatient
treatments for cocaine dependence conducted at six private, hospital-based
chemical-dependence programs. As part of the study baseline assessment,
Ss completed the NIMH Diagnostic Interview Schedule (DIS-1lI-R). All Ss
reported on here met DSM-III-R criteria for cocaine dependence in the 6
months before treatment entry. Ss were 78.1% male; 56.3% Caucasian,
35.7% African-American, and 8.0% other race/ethnicity; and predominately
crack smokers (66.3%). Almost two-thirds of Ss (66.1%) reported having
been exposed to at least one traumatic event in their lifetime. One quarter
of the sample, 25.7%, met lifetime criteria for PTSD, and 13.9% met criteria
and also experienced at least one PTSD symptom in the last 6 months.

Important gender differences concerning PTSD were obtained. The most
common precipitating events for PTSD in women were rape and physical
assault (33.8% and 32.3% of reported events, respectively). For men,
seeing someone seriously hurt or killed and physical assault were the most
prevalent (25.3% and 20.3%). Women and men were equally likely to have
been exposed to trauma. Women, however, were more likely than men to
meet criteria for lifetime (odds ratio =4.4) and current (OR =4.3) PTSD.
Race was not associated with PTSD prevalence. Adjusting for gender
differences, Ss who were severely dependent on cocaine were more likely
than moderately dependent Ss to meet lifetime criteria for PTSD (OR = 3.7).
PTSD also was more prevalent in Ss with a history of major depression
(OR = 3.01, antisocial personality disorder (2.71, and cannabis dependence
(OR = 2.01, but not alcohol dependence (OR = 1 .0). This pattern of results
is consistent with findings from recent, large-sample investigations of PTSD
in substance users and in young urban adults. The rate of PTSD, however,
was predictably higher in this treatment sample. The obtained prevalence
of traumatic events and PTSD argue for thorough assessment of trauma
history in cocaine users presenting for treatment, as PTSD symptoms may
affect patients’ ability to respond optimally to treatment interventions.

Supported by NIDA Grant #DA05582.
University of California, San Francisco, Treatment Outcome Research,
5 Third Street, Suite 320, San Francisco, CA 94103.
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STANDARD INDICES AS PREDICTORS OF
COCAINE USE AND CRAVING

J. BROWN. M. E. KHALSA AND F. H. GAWIN

Clinical experience shows that craving for cocaine contributes to relapse. Reducing
craving for cocaine is hypothesized to reduce use. Finding general predictors of
craving or use would enable clinicians to more precisely define these entities and to
focus interventions.

In an earlier pilot study with 21 cocaine addicts medicated with desipramine we found
that self-reports of craving on an analogue scale were most clearly related to both the
use of cocaine and to dysphoria indices from scales largely developed for depressive
disorders (Beck Inventory, Hamilton-depression scale, and SCL90), but not to other
standard indices.

Attempting to understand what the dysphoria indices explain we have expanded the
study of the relationship between cocaine craving, use, withdrawal symptoms and
psychological measures of stress, depression and anxiety.

Our present study includes 42 subjects meeting DSM-III-R criteria for cocaine
dependence and receiving desipramine (n = 14), flupenthixol (n = 14). or placebo (n =
14) for six weeks in a double-blind design. The SCL90, Beck, Hamilton-D and
Hamilton-A, Subjective Stress, craving scales, the Quantitative Cocaine Inventory (to
assess level and pattern or cocaine use with detail) and the Withdrawal Index for
cocaine are being collected at admission and weekly.

We have focused on the utility of standard measures of psychological states in
making simple prognosis of craving and use. Our pharmacological hypotheses are the
patients on placebo will present greater withdrawal symptoms and greater cravings
than those on desipramine or flupenthixol. We also hypothesize that flupenthixol may
differentially improve anxiety and anergia and that it will work more rapidly.

Our preliminary results show that standard measures of dysthymia like the Beck and
the SCL-90 predict cocaine craving well: r = .49 for SCL-90 and craving (p < .001)
and r = 48 for Beck and craving (p <.0001). These standards indices do not predict
cocaine use as strongly: r = .30 for SCL-90 and use, and r = .24 for Beck and use.

Further assessments will inspect the dimensions tapped by these instruments as
outcome indicators in the pharmacological treatment experiments.

AFFILTATION:

UCLA Drug Abuse Research Center
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DIFFERENCES IN SUBJECTIVE REPORTS OF
WITHDRAWAL AMONG COCAINE USERS
WITH AND WITHOUT OPIATE USE

L. B. COTTLER, A. M. SHILLINGTON, W. M. COMPTON AND D. MAGER

The proposed DSM-IV criteria for substance use disorders have included as an option a
subtyping for physiologic dependence, characterized by either tolerance or withdrawal.
This weighting scheme justifies wider surveillance of these symptoms, especially for the
more newly described cocaine dependence disorder. Wider surveillance of withdrawal
(W/D) is possible with the CIDI Substance Abuse Module (SAM), a WHO/ADAMHA
diagnostic interview which covers criteria of substance use disorders according to the
DSM-III, III-R, proposed ICD-10 and DSM-IV systems.

A master list of all symptoms in the DSM manuals related to W/D from any substance
was compiled for the SAM to assess W/D symptoms from all substances (n= 17). We
hypothesized that the persons who used opiates with cocaine might misattribute W/D
symptoms to cocaine; thus, we compared the responses of persons who used cocaine and
opiates (C+O) with the responses of persons who used cocaine without opiates (C w/o
0). Data from two St. Louis studies were combined for these analyses-- users not in
treatment or newly enrolled to drug-free or methadone treatment from a NIDA
Demonstration project; and users selected for the DSM-IV Field Trial. Of the 196
persons included from the Field Trial, 80% used cocaine; 91% of the 412 persons from
the Demonstration project used cocaine.

The symptoms mentioned in the diagnostic manuals were among the most frequently
endorsed by both cocaine use groups. However, other symptoms not included in the
manual were reported with equal or higher frequency to those in the manual-- regardless
of opiate use. “Feeling anxious or irritable” and “having trouble concentrating” were
symptoms endorsed by about 40% and 35% of the sample respectively. No significant
difference between the C+O group and the C w/o O group was found, lending strength
to the conclusion that these might be cocaine W/D symptoms. Also, these two
symptoms were not found to be frequently attributed to withdrawal from any other
substance. Controlling for the effects of age, gender, onset of cocaine use and opiate
use, we found that these two symptoms were predicted by an earlier age of onset of
cocaine use. Additionally, 14% of cocaine users with either “anxiety” or “trouble
concentrating” did not meet the criterion for DSM cocaine withdrawal. Although more
epidemiologic and clinical work along these lines is needed in this area, our
recommendation is that these two symptoms be considered for the DSM-IV Cocaine
Withdrawal Syndrome.

ACKNOWLEDGEMENTS
This work was in part supported by DA05619, DA06163 and DAOQSSS8S.

AFFILIATION
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Children’s Place, St. Louis, MO 63110.
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CHRONIC COCAINE ABUSE IN METHADONE
MAINTENANCE PATIENTS IS ASSOCIATED
WITH ABERRANT METHADONE
METABOLISM

F. TENNANT AND J. SHANNON

Cocaine abuse in methadone maintenance patients has emerged as a major clinical problem,
particularly since intravenous cocaine use is now recognized as a risk factor for AIDS. To
develop effective treatment strategies to eliminate chronic cocaine abuse in methadone
patients, 74 subjects maintained on daily methadone dosages between 30 and 80mg and who
were determined to chronically abuse cocaine, were studied by a standard protocol. These 74
subjects were identified between July and December 1991 from approximately 300 patients
enrolled in four methadone maintenance treatment programs in Southern California. All had
been heroin addicts from 4 to 30 years. There were 38 (51.4%) males and 36 (48.6%) females
and ages ranged from 29 to 71 years.

Once identified as a cocaine abuser by repeated urine tests and self-report, subjects were
urine-tested twice per week for cocaine metabolites by Fluorescence Polarized Immunoassay
(FPIA) at a 95% sensitivity of 30ng/ml. Daily methadone dosage was raised 5 to 15mg each
week until cocaine use ceased or a daily dose of 160mg was given. Seven (9.5%) subjects
ceased cocaine abuse when their daily maintenance dosage was raised to between 80 to
100mg a day. The 67 (90.5%) subjects who did not cease cocaine use at a daily methadone
dosage of 100mg had a methadone plasma concentration determined by FPIA 24 hours after
a dose of 100mg. All 67 of these subjects were given sequentially higher dosages of
methadone until they were given a maximum dosage of 160mg a day. Only 8 of the 67
(11.9%) had an adequate methadone plasma concentration over 200ng/ml while taking a
daily methadone dose of 100mg. While taking a daily dose of 160mg, all 67 were treated with
a variety of dopamine agonists, antidepressants, and calcium channel blockers to stop cocaine
abuse, and 14 (20.9%) ceased cocaine abuse.

Twenty (20) subjects who had a low, inadequate methadone plasma concentration below
200ng/ml at a daily methadone dose of 100mg were retested at 160mg and only 3 (15%)
showed an increase to an adequate level above 200ng/ml. It was possible to repeat the
methadone plasma concentration in 4 of the 8 (50%) subjects who demonstrated an adequate
(>200ng/ml) plasma methadone concentration at a daily methadone dose of 100mg a day.
These four subjects continued to abuse cocaine and showed a lower plasma methadone
concentration under 100ng/ml despite a higher daily methadone dose of 160mg.

This study indicates that the majority of methadone maintenance patients who abuse cocaine
do not demonstrate an adequate plasma concentration of methadone above 200ng/ml at 24
hours after a 100mg methadone dose. Cocaine appears to sometimes be used as a response
to inadequate methadone plasma concentrations, since some subjects ceased cocaine use with
a higher daily methadone dose. Cocaine abuse may, however, interfere with methadone
metabolism and prevent the attainment of adequate plasma concentrations, perhaps by
accelerating methadone elimination. Methadone maintenance patients patients who chroni-
cally abuse cocaine are initially best treated by administration of a higher methadone dosage,

but other treatment methods must be identified when this strategy fails.
Affiliation: Res. Ctr. for Depend. Disorders & Chronic Pain, W. Covina, CA
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CHRONIC COCAINE ADMINISTRATION
INCREASES MRNA LEVELS FOR DYNOR-
PHININ THE CAUDATE PUTAMEN OF RATS

R. SPANGLER; E. M. UNTERWALD; A. D. BRANCH; A. Ho AND
M. J. KREEK

The level of dynorphin (DYN) peptides and mRNA is increased in the striatum of rat
brains after treatment with indirect dopamine agonists such as apomorphine and
amphetamines, and the indirect dopamine agonist cocaine increases DYN peptide
levels in the striatum. Using a quantitative solution hybridization assay, we
determined DYN mRNA levels in selected regions of the rat brain following a binge
protocol of cocaine treatment. A significant increase in DYN mRNA in the caudate
putamen of cocaine-treated rats was observed.

Methods: Male Fischer rats were injected intraperitoneally at 9:30, 10:30, and 11:30
AM with either 3.3, 10, or 15 mg/kg cocaine HCI, or with saline, for 14 days. Thirty
min after the final injection, brain regions were homogenized in guanidine
isothiocyanate, phenol extracted, ethanol precipitated, and hybridized to SP6-
generated riboprobes labelled with P. After digestion by RNase T1 and RNase A,
double-stranded hybrids were precipitated with TCA and radiolabel quantified by
liquid scintillation. Unlabelled SP6-generated DYN sense cRNA of known
concentration was used to establish a standard curve for assigning picogram values.
Each extract was assayed for total RNA with a probe for 18s rRNA; thus, results are
expressed as pg mRNA/ug total RNA.

Results: DYN levels (pg mRNA/ug total RNA, +/- SEM, n=12) found in pituitary,
hypothalamus, frontal cortex, nucleus accumbens, caudate putamen, hippocampus,
central grey, and cerebellum are shown in the table below.

PITIHVP FCX ACB CPU HIP CG CER
43 2.6 15 5.3 4.7 .70 <l1pgin <1 pgin
.05 27 .06 .64 31 .07 11 ug 125 ug

Levels of DYN mRNA were significantly higher (p<.05) in caudate putamen of rats
treated with 10, 30, and 45 mg/kg/day of cocaine (n=6, 9, 12, respectively). All three
doses led to an approximately 20% increase in DYN mRNA in the CPU. There was
no significant differences between the levels of DYN mRNA at the three doses. A
marginally significant (p=.067) increase in DYN mRNA was detected in the
hippocampus with 45 mg/kg/day cocaine - the only concentration tested. No change
was detected in the pituitary, hypothalamus, or nucleus accumbens. Support: NIDA
Center Grant DA05130; Aaron Diamond Foundation. AFFILIATION: The
Rockefeller University, New York, NY 10021
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COCAINE SELF-ADMINISTRATION CAUSES
AN INCREASE IN PREPRODYNORPHIN, BUT
NOT C-F0S, MRNA IN RAT STRIATUM

J. F. McGInTY, J. B. DAUNAIS AND D. C. S. ROBERTS*

Wistar rats were implanted with a jugular cannula and trained to self administer
cocaine (~0.6 mg/injection, i.v.) on fixed ratio (FR1) schedule for 5 hr/day. The rats
were then placed on a progressive ratio (PR) schedule for 5-15 days followed by FRI
5 hr/day fro the last 7 days. In a separate study, a single 10, 20, or 30 mg/kg. i.p.
cocaine injection was administered. One hour after the last drug injection, the rats
were anesthetized and decapitated. Brains were removed and frozen until 12 pm
sections cut on a cryostat, adhered to coated slides, and fixed in 4% buffered
paraformaldehyde. The sections were defatted, pretreated, and hybridized with a
48mer oligonuclcotide probe to preprodynorphin (PPD) or 40mer oligonucleotidc
probes c-fos or zif/268 at 37°C for 20 hr. After stringent washing, the slides were
dried and apposed to Kodak X-OMAT film for 2 wk (PPD) or 1 wk (c-fos, zif) along
with **S-labeled brain paste standards. Film autoradiograms were analyzed using the
IMAGE program (Wayne Rasband, NIMH) with transmission values converted into
dpm/mg. Rats with a mean daily cocaine intake above 45 mg/kg during the last 7
days on FRI demonstrated a significant increase in PPD hybridization signal
restricted to striatal patches as compared to saline controls (p < .03, “nested” ANOVA
followed by Least Squares Means test). No significant difference in PPD mRNA
levels in the nucleus accumbens was found between cocaine and control groups. No
induction in c-fos mRNA, and a reduction in zif/238 mRNA (vs. control levels), was
evident in the cocaine self-administering rats. In contrast, striatal c-fos and zif/268,
but not PPD, mRNA levels were induced in a dose-dependent manner acute i.p.
administration of cocaine. These data indicate that the expression of
preprodynorphin, but not c-fos or zif /268, is upregulated as a consequence of cocaine
self administration. The i.v. route of administration, the process of self
administration, and/or repeated cocaine exposure may have contributed to the
downregulation of these immediate early genes. Finally, these data suggest that the
regulation of PPD gene expression is dissociable from that of the nuclear transcription
factors, c-fos and zif/268.

Supported by DA 03982. Affiliations: Dept. of Anatomy & Cell Biology East

Carolina University School of Medicine, Greenville, NC and *Dept. of Psychology,
Carleton University, Ottawa, Canada
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CARIOVASCULAR EFFECTS OF COCAINE IN
CoNsSc10US RATS: RELATIVE SIGNI-
FICANCE OF CENTRAL SYMPATHETIC
STIMULATION AND PERIPHERAL AMINE
UPTAKE AND RELEASE MECHANISMS

S. R. TELLA; C. W. SCHINDLER AND S. R. GOLDBERG

Cocaine’s cardiovascular toxicity has been thought to be due in large part to its strong
sympathomimetic properties. One possible mechanism considered important in determining
cocaine’s cardiovascular actions is its inhibitory effect on uptake of endogenous
norepinephrine by peripheral sympathetic nerve endings and subsequent enhancement in
levels and function of this neurotransmitter (e.g., MacMillan, Br. J. Pharmacol.
Chemother. 14:385, 1959). However, these earlier investigations were performed in
anesthetized or spinal animals. As cocaine does not consistently produce increases in blood
pressure (BP) and heart rate (HR) in anesthetized animals (e.g., Moore, J. Pharmacol.
Exp. Ther. 153:218, 1966) as it does in conscious human subjects (Fischman et al., Arch.
Gen Psychiatry, 33:983, 1976) or in conscious animals (e.g., Gonzalez and Byrd, Life
Sci. 21: 14 17, 1977), the influence of uptake mechanisms in conscious animals is unclear.
Another possible mechanism for cocaine’s cardiovascular actions is central stimulation of
the sympathetic nervous system. However, results of studies addressing this issue have
been inconclusive. (e.g., Wilkerson, J. Pharmacol. Exp. Ther. 246:466, 1988; Tella et al.,
J Pharmacol. Exp. Ther. 252:491, 1990; Raczkowski et al., J. Pharmacol. Exp. Ther.
257:5 11, 1991). A third possible mechanism for cocaine’s cardiovascular actions is release
of norepinephrine from sympathetic nerve terminals (e.g., Teeters et al., Life Sci. 7:509,
1963), which also could result in an excitatory influence on the cardiovascular system.

The relative involvements of the above mentioned different neural actions of cocaine in
mediating its cardiovascular effects were studied in conscious Sprague-Dawley rats.
Cocaine (0.03-3 mg/kg i.v.) produced a dose-dependent increase in BP and HR.
Pretreatment with the competitive ganglionic blockers pentolinium or hexamethonium
attenuated cocaine’s pressor effect, while noncompetitive (chlorisondamine) or mixed
(mecamylamine) type blockers not only abolished but also reversed it to a depressor effect.
Cocaine’s tachycardiac effect was attenuated by all four ganglionic blockers. The relative
effectiveness of the four ganglionic blockers in antagonizing cocaine-induced
cardiovascular effects was similar to that of antagonism of phenylephrine-induced centrally
mediated reflex bradycardia. Despite these differences in antagonistic efficacies, all four
ganglionic blockers produced similar reductions in base-line BP. The pressor responses to
norepinephrine (0.2 pg/kg) were potentiated, while those to tyramine (0.3 mg/kg) were
inhibited by cocaine (0.3-3 mg/kg); the former effect was not dose-dependent (bell-shaped
dose-response curve), while the latter effect was. The amine uptake inhibitory potency
(EDsq: 0.85 mg/kg) of cocaine is about 10 times less than its potency to produce pressor
(EDsq: 0.075 mg/kg) and tachycardiac (EDsy: 0.083 mg/kg) effects. Chlorisondamine did
not antagonize the pressor effects of the indirect sympathomimetic agent, tyramine. These
results suggest that the cardiovascular effects of cocaine in conscious rats are mainly of
central nervous system origin. Cocaine’s peripheral actions, namely release of
norepinephrine from sympathetic nerve terminals and inhibition of sympathetic neuronal
uptake of norepinephrine, are not critical for its cardiovascular effects.

AFFILIATIONS: Department of Pharmacology, Georgetown University School of
Medicine, Washington, DC (SRT,CWS,SRG); Behavioral Pharmacology and Genetics
Laboratory, NIDA Addiction Research Center, Baltimore, MD (CWS,SRG)
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SYNTHESIS AND EVALUATION OF (+)-3-
SUBSTITUTED-17-METHYLMORPHINANS AS
NOVEL ANTICONVULSANT AGENTS

A. H. NEwMAN; K. BEVAN; N. BOWERY AND F. TORTELLA

Dextromethorphan (DM, (+)-3-methoxy-17-methylmorphinan)
demonstrates anticonvulsant activity the rat maximal
electroshock (MES) test, as well as other models of convulsive
action. The mechanism of this anticonvulsant action is not
understood although it has been suggested that it may involve DM
binding to high affinity DM sites or DM acting as a noncompetitive
antagonist at the excitatory amino acid NMDA/PCP receptor.
Additionally, since DM is rapidly converted to its phenolic
metabolite dextrorphan (DX), which is a more potent anticonvulsant
and binds with higher affinity at NMDA/PCP sites, the
anticonvulsant actions demonstrated by DM may be due to its more
active metabolite. Since DX causes undesirable PCP-like behavior,
in animals, we prepared a series of (+)-3-substituted-17-
methylmorphinans which either would not be expected to metabolize
to DX or would do so at a much slower rate than DM. Evaluation in
the rat MES test revealed three active anticonvulsants, all of which
were more potent and efficacious than DM. In vitro displacement
studies using the radioligands [°H]DM, [*H]JTCP and [’H]glycine, in
guinea pig and rat brain demonstrated unique binding profiles for
these agents which suggest a possible role of DM sites in their
anticonvulsant action.

Table 1: Anticonvulsant Activity and Binding Affinities of DM

analogs
Compd 3-R MES ED., [*H]DM (rat) [PHITCP (rat)
(mg/kg) (ICxs0, UM) (ICx, UM)

DM OCH;, 38 0.59 2.0

DX OH 5 2.5 1.2

AHN 649 NH, 25 >10 7.8

AHN 1036 OEt 6 0.42 >10

AHN 1037 O-i-Pr 4 0.88 >10

AHN., Drug Development Group, NIDA Addiction Research Ctr, Baltimore, MD 21224
K.B. and N.B., Dept of Pharmacology, University of London, London, WC1N 1AX

F.T., Neuropharmacology Branch, Walter Reed Army Institute of Research, Washington
D.C. 20307.
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NOVEL ANALOGS OF DEXTROMETHOR-
PHAN: IN VIVO EVALUATION IN RAT
SEIZURE MODELS

F. C. TorTELLA; L. ROBLES; J. M. WITKIN AND A. H. NEWMAN

Dextromethorphan (DM) has been shown to be an effective
anticonvulsant in a number of experimental seizure models. DM
is metabolized to dextrorphan (DX) which is also anticonvulsant
and therefore could account for DM's seizure ©protective
actions. Although the PCP-like properties of DX have been
established, DM, while purported to have psychotomimetic-like
subjective effects in humans, exhibits Dbehavioral effects in
animals which can be distinguished from DX or PCP. In the
present study we have evaluated the anticonvulsant and
neurologic side-effects of a series of novel 3-substituted
analogs of DM which would not be expected to be metabolized to
DM, or might do so only at a reduced rate.

Of the several active analogs synthesized at least three were
determined to be more potent than DM against maximal

electroshock (MES) convulsions in rats; namely the aniline
(AHN649), the o-ethylether (AHN1036) and the o-isopropyl ether
(AHN1037) derivatives. The respective anticonvulsant EDsys
(mg/kg) were 38 (DM), 21 (AHN649), 6 (AHN1036), 4 (DX) and 4
(AHN1037) . Of these compounds only DM exhibited 1limited
efficacy as an anticonvulsant. Interestingly, in a seizure

threshold model (the rat flurothyl test) the three analogs were
found to Dbe ineffective while DX raised and DM lowered
convulsive thresholds. This proconvulsant effect of DM
probably accounts for it's limited anticonvulsant efficacy seen
in other seizure models.

Assessment of neurologic impairment using rotorod performance
in rats further distinguished these compounds. In preliminary
experiments DM and the analogs were devoid of Dbehavioral
effects in doses up to 100 mg/kg. In contrast, for DX the EDs,
was 23 mg/kg yielding a protective index (PI, ratio of the
rotoEDs,/mesEDs,) of 4.6. The calculated PIs for the other
compounds were: >2.6 (DM), >4 (AHN649), >17.8 (AHN1036) and
>25.6  (AHN1037).

These results further distinguish DM from DX as anticonvulsants
and support other in vivo and binding studies suggesting
separate receptor mechanisms of action. Critically, Dboth the
o-ethylether and o-isopropyl analogs of DM display exceptional
selectivity as anticonvulsants with PIs far in excess of those
established for standard anticonvulsants (i.e. no greater than
4) 1in similar testing paradigms. Therefore, their potential
for psychotomimetic activity would appear negligible.

AFFILIATIONS: Walter Reed Army Inst. Res., Washington, DC 20307
and NIDA-ARC, Baltimore, MD 21224.
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NALBUPHINE N-OXIDE PRODRUG:
ANALGESIA AND NALBUPHINE SERUM
LEVELS FOLLOWING ADMINISTRATION OF
DUP 769 IN RATS AND DOGS

W. K. ScHMIDT, B. J. AUNGST; G. A. BOSWELL, JrR.; C. M. MACIAG;
M. E. MArRYNOWSKI; H. F. STAMPFLI; G. F. STEINFELS; A. SUNSHINE
AND L. Cook

The nalbuphine prodrug program was designed to develop metabolically stabilized
forms of nalbuphine with enhanced oral potency. Oral nalbuphinc has approximately
17% absolute bioavailability in man (M.-W. Lo et al, J. Clin. Pharmacol. 27: 866,
1987). Nalbuphine N-oxide (DuP 769) was prepared under the hypothesis that
changing the hydration and electronic environment around the basic nitrogen might
enhance nalbuphinc absorption and prevent nalbuphinc recognition by drug
metabolizing enzymes. Literature reports have shown that many N-oxides can be
reduced back to parent amines in vivo (M. H. Bickel, Pharmacol. Rev. 21: 325, 1969).
Pharmacokinetic and tooth-pulp analgesia studies in the dog indicate that nalbuphinc
N-oxide produces a 2.9x increase in nalbuphine bioavailability and a 4.9x increase in
analgesic potency. Studies in rats show a not-significant 1.7x increase in apparent
bioavailability and no increase in analgesic potency compared to nalbuphinc. The
data suggest that DuP 769 protects against phenolic conjugation which is the major
(100%) metabolic pathway in the dog but a minor pathway in rats (9%). DuP 769 did
not appear to protect against ring oxidation or N-dealkylation which are primary
metabolic pathways in the rat (25% and 21%, respectively). Studies are planned to
evaluate nalbuphine N-oxide effects in man.

AFFILIATION: The Du Pont Merck Pharmaceutical Co., Inc., Wilmington, DE
19880-0400, and Analgesic Development Ltd., New York City, NY 10021-4156.
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NOR-BINALTORPHIMINE PRETREATMENT

SPECIFICALLY INHIBITS AT9-THC INDUCED
ANTINOCICEPTION IN MICE WITHOUT

ALTERING THE BEHAVIORAL EFFECTS
P. B. Smith, B. R. Martin, and S. P. Welch

The antinociceptive and behavioral effects of A°-THC following i.t. administration
have been well documented. Recent data indicates that nor-binaltorphimine (nor-BM),
a highly selective kappa opioid receptor antagonist, modulates the antinociception
produced by cannabinoids. In order to determine if nor-BM could alter other A°-THC-
induced effects, both drugs were administered it in mice. Groups of animals were
pretreated with either 2 pg nor-BNI, 10 pg nor-BNI, or vehicle. Animals in each of
these groups were then given either 50 pg A¥-THC or vehicle by a second intrathecal
injection. The vehicle/A’-THC group demonstrated profound antinociception (85%
MPE) while those pretreated with nor-BNI were significantly less in both the 2 pg nor-
BM/AY-THC (17% MPE) and 10 pg nor BNIAY-THC (30% MPE) groups. Several
other cannabinoid-induced effects including hypothermia, decreases in spontaneous
activity, and catelepsy were not significantly blocked by either dose of nor-BNI. These
studies demonstrate that pretreatment with nor-BNI selectively modulates A®-THC-
induced antinociception while not significantly affecting other commonly observed
cannabinoid actions including hypothermia, hypoactivity, and catelepsy. Chronic
administration studies were performed to determine if cross tolerance could be
established between A”-THC and U-50,488, a highly specific kappa opioid receptor
agonist. The chronic A”-THC treated groups were significantly tolerant to it. AY -
THC-induced antinociception and also demonstrated an attenuation of the tail-flick
response following i.t. U-50,488 when compared to those treated chronically with
vehicle. Animals treated chronically with U-50,488 were significantly tolerant to i.t.
U-50,488-induced antinociception and also demonstrated an attenuation of the tail-flick
response following it. A°~THC when compared to vehicle. This study indicates a
possible interaction of i.t. administered cannabinoid compounds with the kappa opiate
receptor.

Supported by grants DA-03672, DA-05274, and DE-00151.

AFFILIATION: Medical College of Virginia/Virginia Commonwealth University,
Department of Pharmacology and Toxicology, Richmond, VA 23298
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IN VIvOo PA, As A TOOL FOR
CHARACTERIZING OPIOID ANTINOCI-
CEPTIVE AGENTS AND ANTAGONISTS

M. D. AcCETO; S. M. TUCKER-SCATES; Z. J1 AND E. R. BOWMAN

pA,s are useful as tools for classifying drugs and receptors (e.g. Schild, Br. J. Pharmacol. 2,
1947 and Tallarida et al. Life Sci. 25, 1979). To better characterize opioids with
antinociceptive properties and selective opioid antagonists, we utilized the mouse tail-flick
test (Aceto et al., NIDA Res. Monog. 105, 1990). The data are illustrated below.
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Naloxone/Morphine 7.2 (7.0-7.4) 1.2 7.3 (7.1-7.6)
Naloxone/Mirfentanil 7.6 (7.3-8.0) 0.7 7.2 (6.9-7.5)
Naloxone/U-50,488* 6.6 (6.3-6.9) 1.1 6.6 (6.3-7.0)
Naloxone/NIH 10672*%* 6.1 (5.6-6.6) 1.2 6.2 (5.9-6.5)
Nalmefene/Morphine 8.0 (7.6-8.3) 1.1 8.0 (7.7-8.3)
*(+)-trans-N-Methyl-N-(2-pyrryolidinylcyclohexyl)-2-(3,4-dichlorophenyl)acetamide  HCI
**[(-)-5R-(5a,7a,b)]-N-Methyl-N-[7-(1-pyrrolidinyl)-1-oxaspiro-[4,5]dec-8-yl]-4-

benzofuranacetamide HCI.

The predominantly mu opioid agonists, morphine and sufentanil, share similar naloxone
pA,s. On the other hand, the naloxone pA,s calculated using the relatively selective kappa
agonists, U-50,488 and NIH 10672, contrast clearly with those calculated for the mu
agonists. The naloxone/mirfentanil pA, does not fall into either category when calculated
using the Schild plot. However, a constrained plot gives a pA, not unlike that of the mu
agonists. Other inherent pharmacological actions, such as opioid antagonist properties
and/or possible motor deficits, may account for this difference. Nalmefene’s pA, suggests
much greater affinity for the mu receptor compared with naloxone. (Supported by NIDA
Contract #271-90-7200).

AFFILIATION: Med. Coll. of VA/VA Commonwealth Univ., Richmond, VA
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THREE DIAGNOSTIC SYSTEMS FOR
SUBSTANCE USE DISORDERS DSM-III-
R, ICD-10 AND DSM-1V

K. J. Bryant, B. R. Rounsaville and T. Babor

Diagnoses derived from the proposed research criteria for DSM-IV and ICD-10 for
Substance Use Disorders were contrasted with diagnoses derived from DSM-III-R. The
sample under analysis was composed of substance users, psychiatric patients, and a
general community sample (N=521). Four sets of analyses were carried out to compare
1) rates of diagnostic overlap for DSM-IV when compared with DSM-III-R and ICD-10,
2) impact of changes in diagnostic rules for abuse and dependence with the requirement
of withdrawal within DSM-IV, 3) effect of varying the number of criteria requited and 4)
identification of criteria with poor internal consistency within each diagnostic system.

A high degree of overlap for diagnoses of dependence was found for all systems (DSM-
III-R, DSM-1V, and ICD-10). However, there was substantial disagreement over the
diagnosis of abuse. Requiring the criterion of withdrawal within DSM-IV lead to
differential agreement across drugs with the poorest agreement for drugs without clear cut
withdrawal syndromes (Marijuana and Cocaine). Finally, several criteria within each
system were found to have low internal consistency with other criteria. It is suggested
that these criteria either be modified or dropped (e.g. narrowing of drug use repertoire
within ICD-10).

AFFILIATION: NIAAA Yale University School of Medicine
Room 13C23 27 Sylvan Avenue
Parklawn Building New Haven, CT 065 19

5600 Fishers Lane
Rockville, MD 20857

University of Connecticut, Farmington
Department of Psychiatry

Room L 4098

263 Farmington Avenue

Farmington, CT 06032-9984
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RELIABILITY OF DUAL DIAGNOSIS:
SUBSTANCE ABUSE AND PSYCHIATRIC

DISORDERS
B. Rounsaville and K. J. Bryant

The Structured Clinical Interview for DSM-III-R (SCID) was used to examine the effects
of the co-occurrence of psychiatric and substance dependence disorders on diagnostic
reliability. The test-retest reliability over a one-week period was studied in groups of: 1)
individuals with current substance abuse diagnoses (N=97), 2) individuals with past (but
not current) drug histories (N=146), and 3) individuals without substance abuse
diagnoses (n=356; primarily psychiatric patients). A measurement of reliability (Kappa
coefficients) is estimated for four general psychiatric categories (Psychotic, Mood,
Anxiety, Eating disorders) along with specific most frequent diagnoses in each category
(Schizophrenia, Major Depression, Panic Disorders, Bulimia Nervosa, respectively).
Past and Non-drug using groups were similar in their generally reliable reporting of
current and past psychiatric disorders. Although current substance users received reliable
diagnoses, current Mood. and Psychotic disorders were less reliably diagnosed in this
group than in past or non-substance use groups. Current and Lifetime Mood Disorders
were more likely to be diagnosed with the initial interview than at the subsequent
interview.

AFFILIATION: NIAAA Yale University School of Medicine
Room 13C23 27 Sylvan Avenue
Parklawn Building New Haven, CT 06519

5600 Fishers Lane
Rockville, MD 20857
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VALIDITY OF THE “DUAL DIAGNOSIS” IN
DETERMINING ELIGIBILITY FOR MICA
TREATMENT PROGRAM 11

J. RIVERA; E. GUAGENTI-TAX; M. RAHAV; R. RASKIN; E. L. STURZ
AND V. VON DER MOSEL

The most prevalent approach for defining the Mentally Ill Chemical Abusing or
MICA population uses the criterion of dual diagnosis. This preliminary investigation
compares the DSM-III-R diagnosis assigned by community service providers with
the diagnosis determined as the result of administering the Structured Clinical
Interview for DSM-III-R (SCID). As part of a NIDA funded project to evaluate
residential treatment options for the MICA population, 40 male subjects accepted
into treatment have been evaluated using the SCID-P and SCID-Il in order to obtain
a “valid and reliable” diagnosis. Subjects are only evaluated after they have been
in a controlled environment for at least two months in order to minimize the toxic
effects of psychoactive substances. Reported symptoms that appear to be
induced by substances are distinguished from those that are not in an attempt to
separate out those subjects who may not have a major psychiatric disorder. This
was done using a standard set of decision rules. SCID coding was modified to
indicate whether a client ever had psychotic, mood or anxiety related symptoms
and whether these symptoms were induced by substance use or were due to a
mental disorder independent of substance abuse.

Comparisons were made between the diagnostic approach typical of community
service providers and the SCID. This investigation also explored the issue of
whether a MICA client's history of symptom presentation is useful in distinguishing
between those who’s psychiatric problems are substance induced and those who
have “true” mental disorders. Results show that the SCID diagnosis assigns less
psychotic disorders, reports more substance abuse and personality disorders, and
is better at differentiating between “true” psychiatric symptoms and those that are
substance induced when compared to the community diagnosis. The differences
found in the rate of reporting may be attributed to several factors. One is that the
exhaustive nature of the SCID develops a more complete picture of a client’s
history of psychiatric symptoms than would otherwise be found. Another may be
the practice of many community providers who have been trained to find the one
diagnosis that accounts for all problems. Practitioners may also neglect personality
disorders and substance abuse disorders given the work involved in establishing
presence of each distinct disorder. A final factor may be a lack of awareness of
the impact of personality disorders and substance abuse among the persistently
mentally ill.

Supported by a research demonstration award from NIDA DA06968-02

Rivera, J., Guagenti-Tax, E., Rahav, M., Raskin, R., Sturz, E. L., von der Mosel, V.
Argus Community Inc. 760 East 160th Street Bronx, New York 10456
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THE IMPACT OF DRUG ABUSE ON
PSYCHOPATHOLOGY AND MOVEMENT
DISORDERS IN CHRONIC PSYCHOTIC
OUTPATIENTS

D. M. Zieponis, T. R. KOSTEN AND W. GLAZER

This study of 398 chronic psychotic outpatients on neuroleptics
compared the rate of movement disorder symptoms (parkinsonism and
dyskinesias) and psychiatric negative symptoms of schizophrenia by
three illicit drug use categories (no-drug use, drug use, drug abuse
/ dependence) . Using the SADS-L with lifetime RDC, 75% of the
patients met criteria for schizophrenia or schizoaffective disorder
and 14% for illicit drug abuse / dependence (primarily marijuana and
stimulants) . Another 9% had a history of illicit drug use but did
not meet criteria for a disorder. The rates of other substance use
disorders were 73% for nicotine and 24% for alcohol dependence.

Compared to non-drug users, drug abusers were significantly younger
(31 versus 45 years), more frequently male (70% versus 41%), had
higher neuroleptic dosages (average chlorpromazine equivalents of
586mg vs 410mg). and took neuroleptics for a shorter period (5.2 vs
8.8 years). 0f note, drug users were very similar to drug abusers.

The severity of psychiatric "negative symptoms" using the SANS was
significantly lower in drug abusers than non-drug users (19 vs 27).
and age was not a significant variable. Drug abusers had lower
scores in each of the 5 areas of negative symptoms, with
significantly lower scores in affective flattening (6 of 8 items),
alogia (3 of 5 items), avolition / apathy (1 of 3 items), anhedonia
/ asociality (4 of 5 items), and attention (1 of 2 items). Drug
users were similar to drug abusers. Heavy nicotine dependence (>25
cigarettes/day) was associated with significantly lower severity of
negative symptoms and higher rates of drug abuse (25%). An alcohol
use disorder was not associated with severity of negative symptoms.

Compared to nonusers, significantly more drug users / abusers
reported previous dyskinesia and parkinsonism symptoms, including
dystonia (30% wvs 13%, p<0.0001), tremor (38% vs 18%, p<0.008),
drooling (25% vs 12%. p<0.001), stiffness (48% vs 11%, p<0.0001), and
akathesia (48% vs 18%, p<0.0001). However, this finding contrasted
with our Webster's parkinsonism exam in which drug users / abusers
had significantly lower rates of current parkinsonism symptoms of
bradykinesia (4% vs 22%, p<0.001), rigidity (12% vs 31%, p<0.001),

reduced upper arm swing (2% vs 14%. p<0.004), and masked facies (3%
vs 22%, p<0.0001). We did not find significant differences between
the drug use categories in the severity of tardive dyskinesia using
the AIMS rating scale. This result was expected since all patients
admitted into our study could not have tardive dyskinesia (an AIMS
score greater than 3). Because of age differences, we examined those

under 50 years old, and all associations remained significant.

These results suggest that psychiatric patients with a history of a
drug wuse disorder have significant differences in severity of
psychopathology and movement disorder symptoms compared to those
without drug abuse. Prospective studies in this area should occur.

Supported by NIMH MH39665, NIDA P50-DA04060 and NIDA R18-DA06190.

Affiliation: Yale University, Dept. of Psychiatry, 27 Sylvan Avenue,
New Haven, CT 06519
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MULTI-SYSTEM SCREENING IN SELECTING
NORMAL Ss FOR DRUG ABUSE RESEARCH:
How NORMAL IS NORMAL?

G. NORRIS; M. FiTz-GERALD; F. NIXON; J. STRAUMANIS; F. STRUVE;
J. LEAVITT; P. WEBB AND G. PATRICK

Although of c¢ritical importance, the throughness with which
Ss are assessed for exclusion criteria varies widely.

Studies using self-report assessments may not recognize Ss
with covert exclusion criteria and may be compromised. We
compared three screening procedures for rates of exclusion
criteria detection. Exclusion criteria, not counting age,
included (1) present or past medical illness or injury with
possible CNS sequelae, (2) open or closed head injury

regardless of when it occurred, (3) current and/or past
DSM-III R Axis I psychiatric diagnosis, (4) any past
psychiatric treatment, (5) all prescription medication, (6)

past wuse of neuroleptics, antidepressants, lithium carbonate,
or anticonvulsants, (7) seizure patterns or focal slowing on
EEG, (8) mental retardation, and (9) abuse of non-THC drugs
(tobacco and social alcohol excepted) or THC use 1in controls.

STAGE 1 SCREENING (self-report data) consisted of telephone
interviews during which Ss were asked about all exclusion

criteria. Phone screening identified exclusion criteria in
218 Ss (53.6% of study applicants) or 71.5% of the 305 Ss
found to have exclusion characteristics. Nonetheless, stage
1 screening failed to identify 87 Ss with exclusion charac-
teristics. STAGE 2 SCREENING (also self-report) consisted of

an in-depth 1in person interview focused on all exclusion
criteria and a complete longitudional drug use history. In
stage 2 an additional 49 Ss were identified with exclusion
criteria (previously unrecognized) involving drug use varia-
ables and psychiatric or medical exclusions. Ss remaining
underwent STAGE 3 DIRECT EXAMINATION SCREENING consisting of
a medical/psychiatric examination, EEG, 8 weeks of twice/week
urine drug screens and neuropsychological testing. Of Ss
passing the first two screening stages, 34.9% (an additional
38 Ss) had verifiable exclusion criteria on direct examina-
tion screening. Of all three screening stages, stage 3
direct examination screening was necessary to identify 88.2%
of all psychiatric exclusions, 33.3% of all non-THC abuse
drug exclusions and 66.7% of all medical or CNS disorder

exclusions. Reliance on self-report assessments would have
compromised our study by including many Ss with exclusion
characteristics. It 1is suggested that exclusion criteria

similar to ours may Dbe incompletely detected in studies where
subject assessment relies exclusively on self-report data.

AFFILIATION: LSU Medical Center, Dept. Psychiatry,
Shreveport, LA, Supported by NIDA Grant DA-06643
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SPANISH VERSION OF THE ARCI (49,
ITEM SHORT FORM): STUDY UNDER
SIMULATED CONDITIONS IN OPIOID

ADDICTS
J. Cami, X. Lamas and M. Farre

The Addiction Research Center Inventory (ARCI) has demonstrated to be an useful tool
for evaluating subjective effects induced by psychotropic drugs. This instrument is
commonly used in drug abuse liability studies conducted in drug abusers population.

The objective of this study was to assess if a Spanish translation of the 49-item form of
the Addiction Research Center Inventory is sensitive to and specific for the simulated
effects of different classes of drugs of abuse in opioid addicts, as a previous step to its
use in drug studies in Spanish-speaking population.

METHODS: Forty-five adult opioid addict individuals, with with previous experience
with the use of stimulants, alcohol and hallucinogens, participated while residing in a
general hospital. They were not taking drugs with CNS action other than
benzodiazepines and opioids for detoxification or maintenance. Subjects completed a 49-
item form of the ARCI (containing 5 subscales: MBG, PCAG, LSD, BG and A scale)
on four occasions describing the feeling they usually experienced under the effects of
four classes of drugs (conditions) in their normal environment. Conditions were: mu-
agonist opioids (heroin), alcohol, stimulants (cocaine) and hallucinogens. The order of
administration of the questionnaires was randomized. A discriminant analysis of the data
was carried out to identify the subscales that were relevant for distinguishing among the
four studied conditions and to predict group membership for the answered
questionnaires.

RESULTS: A characteristic pattern was obtained for each condition. Simulation of
heroin effects produced increases on MBG, alcohol on PCAG and LSD, cocaine on
MBG and BG, and hallucinogens increased scores on MBG, BG and LSD. In the
discriminant analysis, four subscales (PCAG, LSD, BG, MBG) correctly discriminated
between drug conditions. A total of 60.56% of the answered questionnaires were
correctly classilied by the discriminant functions.

CONCLUSIONS: These findings indicate that the Spanish version of the 49-item
ARCI can be a useful tool in evaluating subjective effects produced by drugs in Spanish-
speaking populations.

Supported by a CTRAN grant. Gloria Perez assisted in statistical analysis.
AFFILIATION:

Department of Pharmacology and Toxicology, Institut Municipal Investigacio Medica.
School of Medicine, Universitat Autonoma. Barcelona, Spain
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THE PREDICTIVE VALIDITY OF THE
PSYCHOPATHY CHECKLIST-REVISED IN
TREATED OPIATE ADDICTS

M. J. RUTHERFORD, J. S. CACCIOLA AND A. I. ALTERMAN

Antisocial Personality Disorder (APD) appears to be a heterogeneous diagnosis and
more specificity is warranted to improve its predictive validity. The DSM-III and
DSM-III-R APD is based largely on the expression of antisocial behaviors in
childhood and adulthood rather than on personality characteristics. It maybe that
APD addicts who respond positively to treatment manifest antisocial behaviors but do
not have a core psychopathic personality. Conversely, those APD addicts with a
psychopathic personality may respond poorly to treatment.

Psychopathy as measured by the Psychopathy Checklist-Revised (PCL-R), developed
by Hare (1990). is an alternative conceptualization of APD. The PCL-R may prove to
be a superior predictor of treatment outcome as it assesses personality and behavioral
traits. The predictive validity of the PCL-R and APD diagnosis over six months are
compared on 130 male methadone maintained opiate addicts.

No significant differences were found in the proportion of change in substance use,
illegal involvement, interpersonal problems, and employment status between APD
and non-APD subjects or between high and low scoring PCL-R subjects over six
months. The PCL-R, a more comprehensive measure of personality and behavior did,
however, identify a more severe group of SAs at baseline and follow up compared to
an APD diagnosis. Subjects scoring above 25 on the PCL-R not only reported more
problems with employment and drug/alcohol use, but were also more likely than
subjects with low PCL-R scores to engage in illegal activity, have left treatment
within six months and have urines positive for cocaine, benzodiazepines, or
barbiturates. No such differences were found between APD and non-APD subjects.

REFERENCES:

Hare, R. D. (1990). The Psychopathy Checklist - Revised Manual. North Tonawanda,
NY: Multi-Health Systems, Inc.

AFFILIATION:

University of Pennsylvania/VA Medical Center, Center for Studies of Addiction,
Philadelphia, PA.
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THE NEUROBEHAVIORAL COGNITIVE
STATUS EXAMINATION FOR BRIEF
SCREENING OF NEUROCOGNITIVE DEFICITS
IN METHADONE TREATMENT

H. W. CLARK; P. MEEK; K. SEES AND C. REEDER

We report the preliminary analysis of 19 male subjects who have completed a battery of brief
neuropsychological screening tests to assess for neurocognitive deficits. Special attention is paid to
the utility of the Neurobehavioral Cognitive Status Examination (NCSE), a brief, easily
administered, neurocognitive test that detects and quantifies gross cognitive impairment. Testing
was done during the first week of methadone treatment (T1) and repeated after two months of
dosing (T2). Subjects were either in methadone maintenance or in six-month detoxification; they
tended to be black (42%), white (42%), or Hispanic (16%); their average age was 45 years (range
34-66); they had 12.9 years of education (range 9-16); they were unemployed (63%); they used
alcohol in the month prior to testing (58% at T1 and 47% at T2); they tended to be on 45 mg of
methadone at T1 (range 35-60) and 57 mg at T2 (range 30-90). They were administered the NCSE,
the Trail Making Tests A & B, the Shipley Institute of Living Scale (SILS), the Short Booklet
Category Test (SBCT), and several other tests not addressed here.

At T1, 42% of subjects showed at least mild impairment on one or more NCSE scales; the scales
most likely to show impairment reflect attention, comprehension, memory, abstract reasoning, and
judgment. The failure rate on Trails A was 37% and on Trails B was 58% at T1. The SILS yielded
at T1 an estimated WAIS-R 1Q score of 95.9, an average Conceptual Quotient (CQ) of 80.4, an
average Abstraction Quotient (AQ) of 94.2. Scores on the SBCT, which reflect the number of
errors made on the test, yielded a percentile ranking of 61.3. The finding of impairment on the
NCSE was associated with poor performance on Trails A (p <.0511) and significantly associated
with poor performance on Trails B (p<.0004) at T1, but not T2.

At T2, on tests of association, a larger number of subjects passed Trails B than at T1 (p<.066);
the SILLS CQ showed a significant improvement (p=0.0458), as did the SILS AQ (p=0.0101); the
SBCT showed significant reduction in the percentile ranking of errors (p=.0496).

These preliminary data suggest that there may be neurocognitive impairments in patients who
present for methadone treatment. These data also suggest persistence of the impairment in a
number of subjects at the two-month time point. If subsequent data support these preliminary
findings, then assessing neurocognitive functioning may be useful in the early phases of methadone
treatment. Thus, a test such as the NCSE could be of clinical importance, as it does not require a
trained psychologist to administer, but can be administered by a trained substance abuse counselor.
Previous experience by the authors on administering the NCSE in an inpatient polysubstance abuse
treatment setting supports this conclusion.

ACKNOWLEDGEMENTS: This research was primarily supported by a VA HSR&D Far West
Grant, and, in part, by NIDA grant IRISDA06097.

AFFILIATIONS: San Francisco Veterans Affairs Medical Center, San Francisco, CA 94121 and
University of California, San Francisco.
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SCREENING FOR MOOD DISORDERS AMONG
ADDICTS USING THE GENERAL BEHAVIOR
INVENTORY

A. J. SAXON; D. A. CALSYN; V. STANTON AND C. S. HAWKER

Individuals suffering from psychoactive substance dependence also exhibit a high
prevalence of mood disorders. Oftentimes, the effects of substance use confound the
clinical diagnosis of mood disorders in this population. An efficient method of
screening for mood disorders among drug dependent patients would help direct
focused attention to those most likely to have this additional problem. One potential
instrument, the 73 item self-report General Behavior Inventory (GBI), exists though it
has not received systematic a application in drug dependent subjects. This study used
the GBI to screen for mood disorders in a series of addicted patients admitted to
outpatient treatment (n = 190). All subjects provided urine specimens for toxicology
analysis at least once per week. GBI cutting scores previously determined on non-
addict samples defined unipolar, bipolar, and no mood disorder subjects in the
current sample. Overall, 21 (11.1%) subjects demonstrated GBI unipolar depression,
26 (13.7%) scored as GBI bipolar, and 143 (74.9%) had no GBI mood diagnosis. The
3 mood groups did not differ in demographic variables or treatment retention.
Among primary opiate users (n = 100) 11 (11%) scored as unipolar and 19 (19%) as
bipolar cormpared to 7 (12.5%) and 3 (5.4%) among primary cocaine users (n =56)
and 3 (8.8%) and 4 (11.8%) among primary users of other substances (n=34).
Concordance rates between GBI and clinical mood diagnoses performed by a
psychiatrist blind to GBI results using DSM-III-R criteria were 77.4% for subjects
with no GBI mood diagnosis, 70% for those with GBI unipolar diagnosis, but only
20% for those with GBI bipolar diagnosis. Addiction Severity Index psychiatric
severity ratings of GBI bipolars (mean=6.2, SD=2.1) but not of unipolars (5.5, 2.4)
were higher than those of no diagnosis subjects (4.5, 2.1; F [2,157] = 7.27, p =.001). On
the Minnesota Multiphasic Personality Inventory-168 and the Millon Clinical
Multiaxial Inventory GBI unipolars and bipolars compared to the GBI no diagnosis
group endorse significantly more psychophatology in general and experience more
emotional distress, somatic complaints, dependency, social withdrawal, and
interpersonal isolation. The no diagnosis group displays higher ego strength, social
conformity, and defensiveness. The GBI bipolars demonstrate more hypomania and
suspiciousness than do the other 2 groups. GBI bipolars reported more lifetime
months of cocaine use (mean = 125.8, SD =97.4, median= 125.0) than did subjects with
no GBI diagnosis (70.2, 108.7, 36.0) or umpolars (76.3,75.1, 39.0:, Kruskal-Wallis
=10.0, p<.007). The 3 groups did not differ in months of lifetime use of other
substances Among subjects remaining in treatment more than 6 months (n = 116),
GBI bipolars (n = 17) gave more cocaine positive urine specimens per month
(mean = 0.62, median = 0.25) than did GBI unipolars (n =13, 0.24, 0.12) or no GBI
diagnosis subJects (n = 142, 0.30, 0.0; Kruskal-Wallisx* = 9.89, p <.008). These results
suggest that opiate addicts ‘have a hlgher prevalence of blpolar disorders than
previously believed, that bipolar disorders in addicts may escape clinical detection,
and that cocaine use poses a greater problem for GBI bipolars than for those without
GBI mood disorders.

Affiliations: Veterans Affairs Medical Center and Department of Psychiatry and
Behavioral Sciences, University of Washington School of Medicine, Seattle, WA
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MOOD STATES AND PSYCHOPATHOLOGY
AMONG COCAINE USING METHADONE
PATIENTS

A. ROSENBLUM; S. MAGURA; M. LovEejoy; J. FOOTE; L.
HANDELSMAN AND B. STIMMEL

Introduction: This study presents baseline data on cocaine-using methadone patients
who were randomly assigned either to intensive out-patient cocaine treatment or a low-
intensity treatment control group. The experimental treatment is based on Rawson’s
neurobehavioral relapse prevention model for cocaine use.

Method: Subjects were administered structured questionnaires as well as the Structured
Clinical Interview Schedule for DSM-III-R (Axis I and the Anti-Social Personality
Disorder). Subjects with psychotic disorders were not admitted to the study; all
subjects had to meet the DSM-III-R criteria for cocaine dependence.

Results: Our current sample represents the first 65 patients who entered the study and
completed the baseline instruments: men (49%) women (51%); Hispanic (66%), Black
(26%), White (8%); mean age = 36 years; mean number of days of cocaine use past 30
= 21 days. The subjects showed elevations in psychopathology as measured by the
Brief Symptom Inventory (BSI). Significant associations (p < .05) were found,
between two craving measures (mean craving intensity in the past week and cocaine
use in response to craving) and negative affect scales from the POMS and the Global
Severity Index on the BSI as well as 4 BSI symptom scales: Somatization, Obsessive-
compulsive, Anxiety and Phobic anxiety. There were no significant correlations
between any of the POMS scales or the BSI symptom scales with frequency of cocaine
cravings or with frequency of cocaine use (number of days used in the past 30).
Cocaine craving frequency and cocaine use in response to craving were associated (p <
.05) with cocaine use but craving intensity was not related to cocaine use. Sixty-five
percent had at least one additional AXIS 1 diagnosis (other than cocaine dependence);
28% had an additional substance abuse disorder, 51% had a non-substance abuse AXIS
I disorder.

Conclusions: The lack of a relationship between cocaine craving intensity and cocaine
use frequency is consistent with the emerging scientific evidence that there is not a
simple correspondence between craving and cocaine use. The data suggest that negative
affect regulates the intensity of cocaine craving but that craving alone does not
determine frequency of cocaine use.

ACKNOWLEDGMENTS: Supported by NIDA Grant No. R18 DA06959
AFFILIATIONS: Rosenblum, Magura, Lovejoy: National Development and Research

Institutes, Inc. (NDRI), 11 Beach Street, NY, NY 10013. Foote, Handelsman, Stimmel:
Mt. Sinai School of Medicine, One Gustave M. Levy Place, NY, NY 10029.
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GENDER AND ETHNIC DIFFERENCES IN
PSYCHOPATHOLOGY IN A METHADONE
POPULATION

R. B. MiLLMAN; P. H. KLEINMAN; H. ROBINSON; C. HsU; M. LESSER;
P. ENGELHART AND I. FINKELSTEIN

As part of the research program of the NIDA-funded Comprehensive Vocational
Enhancement Program (CVEP), data on different aspects of psychopathology were
collected from 390 methadone treatment clients.

Measures of psychopathology are: DSM-III Axis I and Axis II diagnoses; The
Psychopathology Checklist: Clinical Version; Psychiatric Severity Score (ASI),
Psychic Status Score, and self-report of psychological functioning along a number of
dimensions. Our objectives were: to determine levels of psychopathology; to test the
hypothesis that drug abusers resemble normal populations with respect to gender
differences in psychopathology; and to test the hypothesis that there are no ethnic
differences in psychopathology among drug abusers.

Depressive disorders are the most frequently diagnosed non-drug Axis I disorders.
The level of depressive disorders diagnosed -- 14% for major depression and
dysthymitidepressive disorder NOS -- is lower than that reported in many other
studies. Antisocial personality disorder is the most frequently reported Axis II
disorder, with 40% of the sample so diagnosed. The hypothesis regarding gender
differences is supported by the data: Women have higher rates of depression as well
as higher rates of self-reported distress, and men have higher rates of antisocial
personality as well as higher scores on the Psychopathy Checklist: Clinical Version.
The null hypothesis regarding ethnic differences is not supported. Blacks have higher
rates of DSM-III antisocial personality, although there are no ethnic differences in
scores on The Psychopathy Checklist: Clinical Version. There are no ethnic
differences in Axis I diagnoses of depression, although whites have higher rates of
self-reported depressive mood, serious thoughts of suicide, and serious anxious mood
or tension.

The ethnic discrepancy between DSM-III diagnoses and other measures requires
further investigation, especially since congruence between DSM-III and other
measures is found for gender differences.

AFFILIATION:

National Association on Drug Abuse Problems, New York, NY 10001
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THE PSYCHOPATHY CHECKLIST IN METHA-
DONE MAINTENANCE PATIENTS WITH

ANTISOCIAL PERSONALITY DISORDER
L. J. Felch, R. K. Brooner and K. A. Varner

The Psychopathy Checklist (PCL; Ham, 1980) was developed to provide a reliable measure of
Cleckley’s (1941) definition of psychopathic/antisocial personality. In contrast to the strong behavioral
emphasis used by the DSM-III in diagnosing antisocial personality disorder (APD), the PCL offers a
more comprehensive assessment of the personality traits that appear to be associated with the disorder.
While the PCL has been shown to have good reliability in studies of prison inmates, less is known
about the instrument’s psychometric properties in other populations.

The present study examines the validity of the PCL in 84 opioid abusers admitted to outpatient treatment
incorporating methadone hydrochloride as one component of care. The population had a mean age of
34.7 years (s.d. = 4.9), 54% were white, and 46% were unemployed. This population provides a good
opportunity to examine the validity of the PCL since many opioid abusers are diagnosed with APD.
Specifically, the validity of the PCL was examined in two ways: 1) concurrent validity was determined
by comparing mean PCL total scores, and scores for Factor 1 (i.e.. psychopathic personality traits) and
Factor 2 (i.e., antisocial lifestyle) for drug abusers categorized by the DSM-III-R with antisocial
personality disorder versus drug abusers with no personality diagnosis and; 2) discriminant validity was
determined by comparing mean PCL total scores, and scores for Factor 1 and Factor 2 for drug abusers
categorized with antisocial personality versus drug abusers with other personality diagnoses. Finally,
the distribution of PCL scores among outpatient opioid drug abusers was examined to provide a
comparison with the cutoff score established in Hare’s population of prison inmates.

Psychiatric diagnoses were ascertained using the Structured Clinical Interview for DSM-III-R. Study
measures, including the SCID and the PCL-R were administered by master’s level clinical research
interviews who received intensive reliability training. PCL scores for subjects who received a diagnosis
of APD (APD; N=28) were compared to those who had no Axis II diagnosis (non Axis II; N=45) and
to those who met criteria for one or more non-APD Axis II diagnosis (other PD; N=11). Group
differences were assessed using a one factor ANOVA with Tukey’s poshoc tests. Chi-square tests with
Yates Continuity Corrections and ANOVA’s were used to examine demographic variables.

Striking differences in the means of the API) and non-Axis II groups were found. These differences
were apparent for the total score (18.1 vs. 7.7, respectively, p<.001), for both of the factor scores and
for twelve of the twenty PCL item scores. There were also significant differences between the APD and
Other PD groups on the total score (18.1 vs. 8.4, p<.001), the two factor scores, and two of the PCL
item scores, demonstrating the discriminant validity of the PCL.

Hare (1991) established a PCL cutoff score of 30+ to classify prison inmates as psychopathic. Using
this criterion, only 14% of the APD group in the present study would be classified as psychopathic.
This finding suggests that a score of 30+ may result in a high rate of false negatives among outpatient
drug abusers. Alternatively, the distribution of PCL scores obtained by the APD drug abusers suggest
heterogeneity on this measure of psychopathy. Further research is necessary to address this issue.
REFERENCE: Furnished upon request of senior author.
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THE IMPORTANCE OF ADULT AND
CHILDHOOD CRITERIA FOR DIAGNOSIS OF
ANTISOCIAL PERSONALITY DISORDER

J. S. CAccioLA, M. J. RUTHERFORD, A. I. ALTERMAN

This study examines whether substance abuse patients
satisfying adult, but not childhood antisocial personality
disorder (APD) criteria, are more similar to patients with an
APD diagnosis, or to patients with fewer than the required
number of adult APD symptoms. Subjects were 269 male
veterans, newly admitted to substance abuse treatment with
an alcohol or cocaine problem. The Addiction Severity Index
(AST) was used to determine problem severity and the NIMH
Diagnostic Interview Schedule (DIS) to obtain substance use
and APD diagnoses. The sample was divided into three groups:
APD group (n=92); adult APD group (n=87), subjects meeting
the adult criterion only; and nonAPD group (n=90). The APD
group reported the most current family/social and legal
problems and the nonAPD group the least. Recent drug use,
however, was most severe for the adult APD group. Regarding
lifetime variables, problem severity was most serious for the
APD group, particularly for drug use and legal status, followed
by the adult APD group, and the nonAPD group with the least
problems. There was a positive correlation between the
number of childhood and adult APD behaviors so that the APD
group had most adult APD symptoms. Analyses revealed that
the number of adult APD behaviors appeared to account for the
differences in problem severity among the three groups.

AFFILIATION: University of Pennsylvania/VA Medical Center,
Center for Studies of Addiction, Philadelphia, PA
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SUBSTANCE ABUSE IN LIVER TRANSPLANT
CANDIDATES

M. E. OLBRISCH; D. L. HALLER; D. J. GREEN AND K. S. DAWSON

Alcohol induced cirrhosis is the most common cause of end-stage liver
disease. While alcohol is responsible for more than 50% of cases, less than
10% of liver transplants are performed on alcoholics. The controversy about
whether alcoholics should compete equally for organs is related to the “self-
induced” nature of their problems as well as to issues of survival and
recidivism. This pilot study was designed to characterize the liver transplant
population in terms of addictive and psychiatric problems and to identify
factors likely related to outcome. Transplant candidates were administered
the ASI, the SCID, the MMPI-2, and various cognitive measures (WAIS-R,
Trails A & B, WMS). A urine drug screen was also collected at the time of
transplant evaluation. Patients in this sample had a mean age of 45.3 years:
were 54% female, 46% male; were 73% White, 18% Black, 9% Hispanic; had
a mean full scale 1Q of 102; 64% had at least some college education.

We present the following preliminary findings: There was agreement between
clinical ratings of poor transplant candidates and ASI psychopathology scores.
Cognitive impairment was most pronounced in patients diagnosed with lifetime
alcohol abuse or dependence. Four of 10 patients had SCID ETOH diagnosis
(3 dependent, 1 abuse). Only 1 of 11 patients had an alcohol related medical
diagnosis. One of 10 patients had other substance abuse diagnoses
(cocaine, marijuana). One of 10 patients had a non-substance abuse Axis |
disorder (bipolar); this patient also had a substance abuse disorder. Four of 12
patients had positive urine toxicology screens, 2 benzodiazepines, 2 opiates,
all acknowledged by the patient. MMPI profiles are consistent with those of
other medically ill patients and different from typical addiction profiles. This is
true even for those diagnosed with alcohol problems.

The trend toward convergent validity of PACT final rating and ASI
psychopathology score should be further investigated. The discrepancy
between medical and SCID alcohol related diagnoses is of interest. This may
represent under-recognition of alcohol problems in this population. The
relative lack of self-reported problems in ASI medical area may represent
significant denial. Alcoholic patients look remarkably similar to other patients
in terms of personality.

AUTHORS: Mary Ellen Olbrisch, Ph.D., Deborah L. Haller, Ph.D.,

Diane J. Green, B.A. & Katherine S. Dawson, M.S.
AFFILIATION: Medical College of Virginia, Virginia Commonwealth University
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ACQUISITION RATES OF TEN DRUG
CLASSES: CONDUCT DISORDERED BOYS

S. K. MILULICH, S. E. YOUNG AND T. J. CROWLEY

Prevention and early intervention should occur before or during
initiation of drug use. We assessed with the Comprehensive
Addiction Severity Index-Adolescents (Meyers et al. 1991--
unpublished) initiation and first regular (minimum of once
monthly) use of ten drug classes in a group of adolescent boys
(ages 14-20) with Substance Use and Conduct Disorders. A
comparison of this group with published general population
samples show a much younger onset of drug use, and a different
order of use. Drug acquisition curves which compare ages of
initial (any) and regular use show three general patterns. The
first group of drugs (tobacco, alcohol, marijuana) has high
prevalence of “any” use (80-100%) and of regular use (79-95%),
sigmoidal acquisition curves with the steepest acquisition rates
at ages 8-14, and a lag of 1-2 years between initial and regular
use. The second group (cocaine, hallucinogens, amphetamines)
shows a lower prevalence of “any” use (64-74%) and of regular
use (28-41%), as well as sigmoidal acquisition curves with the
steepest acquisition rates at ages 12-16. The third group
(inhalants, sedatives, opioids, recreational OTC’s) has the lowest
prevalence of “any” use (11-41%) and of regular use (5-21%); the
curves are more linear, and the lag between initial use and
regular use is much larger than in the other clusters. Early and
high acquisition rates among these severely disordered youths
suggest a need for very early prevention and intervention.
Supported by NIDA grant DA06941.

REFERENCES: Available upon request.
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SUBSTANCE ABUSING FEMALE
ADOLESCENT: IMPACT OF ATTENTION
DEFICIT WITH HYPERACTIVITY AND
CONDUCT DISORDER

A. C. MEzzicH, R. E. TARTER, H. MosS AND Y.-C. HSIEH

The purpose of this investigation was to elucidate the impact of attention deficit
disorder with hyperactivity (ADDH) and conduct disorder (CD) on the pattern of
substance abuse and psychosocial severity in female adolescents with abuse or
dependence (SA). Three groups of SA female adolescents were recruited from
clinical facilities. The SA group was composed of 9 subjects, the CD/SA group
included 20 subjects, and the ADD/CD/SA group was comprised of 11 subjects. The
three groups had an average age between 15.9 and 16.2 years, a ninth grade
education, and similar ethnic composition and socioeconomic status. An expanded
K-SADS-E was administered to the subjects to obtain DSM-III-R lifetime diagnosis
of SA, CD, and ADDH and onset and duration of substance use and abuse. The Drug
Use Screening Inventory (DUSI), a self report, was also administered to each subject
to evaluate the severity of problems in ten areas: substance use, behavior adjustment,
psychiatric disorder, physical health, peer relations, family functioning, social skill,
school adjustment, work, leisure, and recreation. The age of onset of use and abuse of
substances in the three group of SA females was similar, although the duration of
alcohol use was higher in the CD/SA females than in the other two groups of SA
females (p<.05). The three SA groups had a similar distribution of cannabis,
hallucinogen, and nicotine abuse. However, the SA group had a lower lifetime
experimentation of substances (p<.001) and prevalence of alcohol abuse than the
CD/SA and ADDH/CD/SA groups. Also, the SA group, in contrast to the CD/SA and
ADDH/CD/SA individuals, was associated with less severe problems in family
functioning (p<.001), behavior adjustment (p<.05), work adjustment (p<.05). and
recreation (p<.05) as well as less psychopathology (p<.01). This study emphasizes
the effect of CD on lifetime experimentation of number of substances, prevalence of
alcohol abuse, and psychiatric and psychosocial severity in substance abusing female
adolescents.

AFFILTATION:

University of Pittsburgh School of Medicine, 3811 S. O’Hara Street, Pittsburgh, PA
15213
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MENSTRUAL CYCLE AND DRUG USE
BEHAVIOR IN OPIATE OR COCAINE-
DEPENDENT PATIENTS IN TREATMENT FOR
DRUG ABUSE

R. ELK; J. GRABOWSKI; H. RHOADES; D. CHEREK AND J. TIDEY

The purpose of this study was to investigate whether drug use patterns are
influenced by menstrual cycle phase and premenstrual dysphoria. Seven
normally cycling women in treatment for substance abuse (4 with a primary
diagnosis of opiate dependence and a secondary diagnosis of cocaine
dependence, and 3 with primary cocaine dependence) were followed over
several menstrual cycles. Drug use was monitored twice weekly. Qualitative
and semi-quantitative (for cocaine and THC) urinanalyses were conducted.
Physical and affective distress symptoms were measured weekly using the Daily
Rating Scale version of the Premenstrual Assessment Form. Patients were
questioned twice weekly about onset and end of menstruation. Menstrual cycle
was divided into three phases: premenstrual (7 days prior to onset of bleeding),
menstrual (first to last day of bleeding), and other. Group data were analyzed
using subject-by-phase repeated measures ANOVA, individual data were
analyzed for differences across phase using one-way ANOVA, and Pearson
correlations were used to assess the associations between symptomatology and
drug use. The subject-by-phase analysis revealed no effect of phase on the
percent of drug-positive samples (for cocaine, opiates, THC, benzodiazepines
and phenothiazine), quantitity of cocaine and THC. In 6 subjects there were no
statistically significant differences in terms of quantity of cocaine and THC.
(One subject had increase in quantity of cocaine at the menstrual phase
[p=0.035]). No reliable differences between phases were found for any of the
physical and affective symptoms. There were no statistically significant
correlations between drug use and physical and affective symptoms. These
results suggest that in this sample, drug use patterns are not related to
menstrual cycle phase or premenstrual dysphoria. Studies supported in part by
a treatment grant from NIDA, DA 06143.

R. Elk, Ph.D., J. Grabowski, Ph.D., H. Rhoades, Ph.D., D. Cherek, Ph.D, J.
Tidey, M.D. Department of Psychiatry and Behavioral Sciences; Department
of Obstetrics, Gynecology and Reproductive Sciences. University of Texas
Health Science Center, Houston.
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DRUG EXPECTANCIES: GENERAL OR
SPECIFIC?

M. M. KILBEY AND K. DOWNEY

Drug expectancies arc potent determinants of the subjective effects of a drug, and
their strength relates to drug abuse and treatment outcome. To test the degree to
which drug expectations are specific to a drug and/or generalizable across drug
classes, a drug expectancy questionnaire (DEQ), composed of items from the
Alcohol- and Cocaine Expectancy Questionnaires (Brown, et al., 1987, Jafee and
Kilbey, 1989) and the NIMH-DIS for substance abuse disorders were given to 986
young adults. Four factor scales were identified: Factor 1 - positive expectations for
alcohol, Factor 2 - positive expectations for cocaine, Factor 3 - positive expectations
for both drugs, and Factor 4 - negative expectations for both drugs. Factor scores
were compared for 4 groups: (1) lifetime cocaine dependence only (n=11), (2)
lifetime alcohol dependence only (n=188), (3) both disorders (n=23), and (4) all
others (n=764).

Significant differences were found among the groups on mean scores for the factors
(F=6.84, df=3,982). Individual comparisons with group 4 indicated that expectancies
were higher for Factor 1 (positive alcohol expectancies) for both groups 2 and 3 (Item
mean = 3.63 and 3.79 respectively vs. 3.37 for group 4, where 1 = strongly disagree
and 5 = strongly agree). Group 2 also had higher expectancy scores than Group 4 for
Factor 2 (positive cocaine expectancy, Item mean = 3.41 vs. 3.11). This finding is
consistent with a generalized drug expectancy hypothesis. Factor scores for persons
meeting criteria for significant levels of use: (1) only cocaine, (2) only alcohol, (3)
both, (4) neither; were compared also. Compared to group 4, groups 2 (n=407) and 3
(n=104) had significantly increased expectancy scores for both Factor 1 (positive
alcohol expectancies, Item mean = 3.25 vs. 3.55 and 3.67, respectively) and 2
(positive cocaine expectancies, Item mean = 3.04 vs. 3.25 and 3.41, respectively).
Thus, both measures indicate that increased expectancy many be characteristic of
cognitions about drugs beyond the drug on which one is dependent and/or using.
Further exploration of the relationship between expectations across drug classes by
patterns of use may reveal how expectations shape and arc shaped by drug use
history.

REFERENCES:

Brown, S. A., Christiansen, B.A. and Goldman, M. S. The alcohol expectancy
questionnaire: An instrument for the assessment of adolescent and adult alcohol
expectancies. J. Studies on Alcohol 48:483-491, 1987.

Jafee, A. J. and Kilbey, M. M. The Cocaine Expectancy Questionnaire (CEQ): Its
construction and predictive utility. In: Problems of Drug Dependence, 1989,
L. S. Harris (ed) NIDA Research Monograph Series, 95, DHHS (ADM) 90-
1963: Washington, D.C., 1989, pg. 456.
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DESCRIPTIVE ANALYSIS OF COCAINE USE
IN METHADONE PATIENTS

M. KIDORF AND M. L. STITZER

Although the increasing prevalence of cocaine use among opiate-dependent
participants in methadone treatment has been documented, there is little information
about the quantity-frequency aspects of use. This study examined in detail the
cocaine use of methadone maintenance patients to determine amounts and patterns of
use as well as use in combination with other drugs. Forty-five cocaine using
methadone maintenance patients reported their drug use for each day over the past
seven days. Patients were informed of their most recent urinalysis results to enhance
the validity of responses. Number of cocaine-postive urine tests in the interview
week (N=1, 2, or 3) was significantly correlated with both self-report gm/wk (r=
.38, p < .001) and self-report days of cocaine use/wk (r= .50, p < .001). Seventy-
eight percent of the target patients reported intravenous cocaine use during the
interview week; 13% reported intranasal use, 9% used by smoking. On average,
patients reported using .22 grams of cocaine per day on 3.4 days per week. Fifty-
three percent of patients reported using less than .5 gm/wk of cocaine, while only
seven percent reported using over 2 gm/wk. The sample could be divided into four
independent groups regarding their pattern of polydrug use: 1) cocaine only (38%),
2) cocaine + alcohol (27%), 3) cocaine + heroin (24%), and 4) cocaine + alcohol
and/or heroin (11%). Patients who used cocaine with other drugs on the same day
(groups 2,3, & 4 above) reported more cocaine use M=1.02 gm/week; SD=.84)
than patients who used cocaine alone (group 1 above; M=.50 gm/wk; SD=.45;

t (43)=.01). The mean time between heroin and cocaine use was 19 minutes (75% of
patients used cocaine and heroin “speedball”’) and the mean time between alcohol and
cocaine use was approximately two hours (53% of patients used cocaine and alcohol
within one hour of each other). The results suggest that methadone maintenance
patients typically engage in low dose IV cocaine use, not high dose binge use that is
typical of non-opiate dependent persons presenting for cocaine treatment. The study
further suggests that patients had clear preferences for drug use combinations within
the time frame of the assessment, and that patients who use cocaine in combination
with other drugs engage in more cocaine use than patients who use cocaine alone.

AUTHORS: Michael Kidorf and Maxine L. Stitzer
AFFILIATION: Johns Hopkins University School of Medicine, Baltimore, MD.
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CHARACTERISTICS OF COCAINE USE IN
SUBJECTS IN METHADONE AND NON-
PHARMACOLOGIC DRUG TREATMENT
PROGRAMS

W. M. ComPTON, III; J. MCCUSKER; P. KLEINMAN; G. DELEON; D. SIMPSON;
D. ANGLIN; C. GRELLA; J. H. FisHIER; L. B. COTTLER; A. M. SHILLINGTON, R. B.
MILLMAN; H. ROBINSON; S. SAcks, G. W. JOE; H. A. SIEGAL, R. C. RaPp;

J. H. WAGNER AND B. W. FLETCHER

As part of ongoing NIDA demonstration projects, seven sites in New England, New
York City, Dayton, Ohio, St. Louis, Missouri and Los Angeles, California with a total
of 2,949 subjects have begun a collaboration to examine patterns of cocaine use. The
sites include both methadone and non-pharmacologic treatment programs. Enrollment
in the programs varied among the different sites; data collection instruments also
varied significantly. Because of these differences, data were not pooled for analysis;
rather, comparison (and summation) were made of odds ratios for suspected
predictors at each of the sites.

In total, 1,504 respondents acknowledged having used cocaine recently. Recent
cocaine use was more common in the non-pharmacologic programs (62%-79%)
compared to the methadone programs (41%-67%). Injection cocaine use ranged from
3% to 52% and was more common among persons with a history of having been
arrested. At the non-pharmacologic programs, injection of cocaine seemed to be more
common in the older cohorts compared with the younger. No such trend was apparent
for the methadone programs.

Marijuana was generally the first illicit substance used (the “gateway drug”) and mean
age of first drug use ranged from 14.7 to 16.7 years at the seven sites. Age of first
cocaine use ranged from 20.3 to 25.3 years. Examining age of onset of any drug use
and age of onset of cocaine use among progressively older age cohorts indicated a
fairly stable age of onset of drug use overall but a latter age of onset of cocaine use
among older age groups. This is consistent with an “epidemic” in cocaine use with the
main exposure five to ten years ago.

Among the recent cocaine users, African-Americans had lower rates of polydrug use;
men had higher rates of marijuana use; and African-American women had lower rates
of marijuana use and polydrug use. Race and gender were not predictive of recency of
cocaine use (among those who had ever used cocaine), heavy/problem alcohol use, or
cocaine injection. Also, no significant association was found between education
(whether or not a high school graduate) and recency of cocaine use, recent polydrug
use, recent cocaine injection or recent heavy/problem alcohol use. In general, these
preliminary findings are consistent with clinical practice. They indicate that cocaine
continues to be a predominant drug of abuse at treatment programs throughout the
USA. In addition to confirming several expected associations, the lower rates of
polydrug use among African-Americans, and especially among African-American
women, was noteworthy. This will be explored in follow-up.

AFFILIATION: Dept. of Psychiatry, Washington Univ. Sch. of Med. and NIDA
Treatment Demonstration Projects, St. Louis, Missouri
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DEMOGRAPHIC CHARACTERISTICS, DRUG
USE, AND HIV RISK BEHAVIORS IN DRUG
USERS AND THEIR PARTNERS

S. K. KEATING; J. E. WoRrks; W. M. CompTON, III; D. E. MAGER AND
L. B. COTTLER

For analysis of a NIDA-funded study of HIV and drug use among substance users and
their partners, 91 subjects (index) were matched to their partners. Indexes and
partners were compared with respect to demographic and relationship characteristics,
drug use and HIV risk behaviors.

The mean age was 31 for index subjects and 32 for partners. Sixty-seven percent index
and 64% partners were black, 21% index and 24% partners were white; and 10% index
and 4% partners were other racial or ethnic groups. Seventy-five percent index and
27% partners were male. Fifty-three percent index and 48% partners had never been
married. Of those never married, 56% had lived with someone as though married.
Thirty-eight percent index and 59% partners were employed at the time of the
interview. Mean years of education was 11.5 years for indexes and 12 for partners.

The mean duration of the index/partner relationship was 7 years, and mean difference
in ages of each matched pair was 5 years. Fourteen percent were interracial pairs; 2%
(2) were same sex pairs, both male/male. In 58% of the pairs, the index lived with the
partner.

In general, rates of lifetime drug use were higher among index subjects, but
significantly higher statistically for sedatives, opioids, heroin and hallucinogens.
Index/partner concordance was highest for lifetime use of amphetamines (26%) and
hallucinogens (52%); concordance was <14% for the other drug categories and 0% for
PCP. The categories in which DSM-III-R psychoactive substance dependence diagnosis
was most prevalent were marijuana (I 31%, P 13%), cocaine (I 57%, P 15%), heroin (I
34%, P 13%) and opioids (I 18%, P 2%).

HIV rates in both indexes and partners were low (1% in each group). Although
knowledge of HIV risk was good as measured by a NIDA AIDS knowledge questionaire
(81% correct) and perceived risk of HIV infection was high among IVDUs in the
sample, HIV risk behaviors were common in both groups. Twenty-eight percent indexes
and 19% partners had >1 sexual partner in the prior 6 months. Among those, 54%
indexes and 53% partners never used condoms, and only 8% indexes and 12% partners
always did. Forty percent indexes and 16% partners had ever injected; of these, 55%
indexes and 47% partners had injected in the last 6 months. Of the recent injectors,
43% indexes and 40% partners had shared needles in the past months. In 13% of the
pairs, both indexes and partners reported lifetime injection use. In 36% of the pairs,
one member of the pair reported lifetime injection use and the other did not, a finding
which suggests high potential for spread of HIV from IVDU to non-IVDU using
partners. Although rates of high risk behaviors were higher in the index group, the
rate of those behaviors among partners was also significant.

AFFILIATION

Department of Psychiatry, Washington University School of Medicine, 4940 Childrens
Place, St. Louis, MO 63110
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COCAINE-RELATED PROBLEMS AS
INFLUENCES IN PATTERNS OF COCAINE USE

K. MILLER, E. KHALSA AND D. ANGLIN

Data were collected from a sample of 294 male cocaine addicts admitted voluntarily
to a drug treatment program at the Brentwood VA Medical Center. At admission,
subjects were asked if they had experienced any of 32 possibly cocaine-related
problems during their cocaine use career. The mean number of problems reported by
subjects was 16. A factor analysis was performed on the 32 variables (problems)
using the SAS procedure with a varimax rotation. Four problem group dimensions
were identified: psychological/physical, social relations/work, financial, and extreme
physical. Forty percent of the variance was explained by the four factor solution. The
majority of patients reported past problems for psychological/physical and financial
Fewer problems were reported in the social relations/work and extreme physical
categories. These derived dimensions were not significantly correlated, and were not
observed to occur in consistent combinations.

Most symptoms appeared for most subjects (36% to 66%) in the later stages of their
cocaine career (averaging more than 11 years after first cocaine use). Preliminary
analyses were conducted to study whether conditions such as alcohol use, marijuana
use preceding cocaine use, antisocial behavior, and individual characteristics such as
age and race were predictors of types of cocaine related problems, either of the factors
or of other more specific problems. Younger subjects (<=20 years) reported more
psychological/physical and social relations/work problems. White subjects reported
having generally more psychological/physical problems, then African-American or
Hispanic subjects. They also had higher levels of drug dealing, other arrests, and
other physical violence. Subjects who drank in excess of 4 oz. of pure alcohol daily
before first cocaine use were more likely to overdose on cocaine and to have more
cocaine possession arrests than subjects who drank more moderately or did not drink
at all.

Three groups of subjects were selected to represent the most common symptom
patterns, including a group with few symptoms. Preliminary results a statistically
significant difference between the two high-rate problem groups and the length of the
cocaine career (longer for those with more problems) and grams of cocaine used
(higher amounts). The authors are planning further analyses to determine if the
different sets of cocaine-related problems are factors that might influence relapse and
treatment outcome.

AFFILIATION: UCLA Drug Abuse Research Center, University of California, Los
Angeles, CA
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PREDICTORS OF COCAINE RELAPSE
FOLLOWING TREATMENT

R. N. EHRMAN; S. J. ROBBINS, A. R. CHILDRESS; M. A. CARTER AND
C. P. O’BRIEN

In several treatment-outcome studies, we have assessed the physiological and
subjective impact of cocaine-related cues on cocaine abusing subjects. These
cues include audiotapes of “drug talk,” videotapes of scenes of drug use, and
drug paraphernalia which the patient is asked to handle in the usual way.
Physiological measures included heart rate, skin resistance and skin
temperature; subjective measures included self-reports of feelings of high,
craving, and withdrawal. Assessments were performed at the beginning of
treatment. Additional information on psychological problems, family/social
problems, and drug-use history was collected through administration of the
Addiction Severity Index (ASI). Effectiveness of different therapeutic
interventions was assessed through weekly urine monitoring. The present
analysis examines whether a combination of information from the ASI and
from cue exposure sessions could be used to predict treatment success. A
sample of 85 male subjects undergoing treatment for cocaine abuse at either
the Philadelphia VA Medical Center or the Treatment Research Unit at the
University of Pennsylvania were divided into two groups on the basis of urine
results over an 8-week period. Missing urines were considered dirty for the
purposes of this analysis. Group 1 consisted of subjects with 75% or more
dirty urines; group 2 consisted of subjects with fewer than 75% dirty urines.
Preliminary results from a discriminant analysis indicated that a combination
of 16 wvariables drawn from the ASI and cue session distinguished between
those subjects who relapsed soon after treatment from those who remained
abstinent longer with 84% accuracy. This level of predictiveness was greater
than that achieved using either ASI or cue variables alone.
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PLASMA PSEUDOCHOLINESTERASE
ACTIVITY IN COCAINE-DEPENDENT
HUMANS

L. WEINHOLD'; D. GORELICK'; R. WOOSLEY> AND F. DU’

The major pathway for cocaine metabolism in humans 1is
hydrolysis by the plasma enzyme psuedocholinesterase

(also called butyrylcholinesterase, BChE). In normal
populations, BChE activity varies with genotype, sex,
age, and body weight. Little 1is known about BChE
activity or stability in human cocaine addicts. BChE

activity may also vary in cocaine users, possibly
resulting in differences in response to cocaine.

We studied BChE activity (method of Ellman, et. al.,) in

27 cocaine-dependent (DSM-IIIR criteria) volunteers with
no other current drug dependence (except nicotine) housed
on a closed research ward. Pairs of samples (collected

72 hours apart) were drawn after admission (at least 4
days from last drug use) and again 5-9 weeks later (at
least 3 days from last opportunity to self-administer
cocaine). During the interim, subjects also received IV
cocaine (0.6-0.9 g) and oral carbamazepine and/or
diphenhydramine as part of another study.

All BChE values were within the range of published norms.
BChE activity was stable over 3 days, but increased
significantly after 5-9 weeks. Baseline BChE activity
was greater in subjects with a lifetime history of
alcohol abuse/dependence, with a trend towards higher
activity in subjects with mildly elevated serum liver
transaminase levels. There were no significant
differences in BChE activity associated with age, weight,
body mass index, height, cigarette smoking, or current or
life-time self-reported use of cocaine.

These findings suggest that cocaine addicts have normal
plasma BChE activity, and that such activity may change
with exposure to alcohol or medications or changes in
cocaine exposure.

References:
Ellman, G. L., Courtney, K. D., Andres, V. and
Featherstone, R. M. (1961) . A new and rapid calorimetric

determination of acetylcholinesterase activity.
Biochemical Pharmacoloqy, 7, 88-95.
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REGIONAL CEREBRAL BLOOD FLOW
IMPROVES WITH TREATMENT IN CHRONIC
COCAINE POLYDRUG USERS

B. L. Holman; J. H. Mendelson; B. Garada; S. K. Teoh; E. Hallgring;
K. A. Johnson and N. K. Mello

The cocaine abuse epidemic continues both in the general population and among heroin-dependent
persons including those in methadone treatment programs. Buprenorphine is a partial opiate agonist-
antagonist which is currently being evaluated for treatment of concurrent cocaine and heroin abuse.
Cocaine abuse is associated with neurovascular complications. We have previously reported that brain
perfusion defects occur with high frequency in polydrug abusers who are chronic cocaine users (Holman
et al, 1991). In this study, we employed high resolution *’"Tc-HMPAQO SPECT to assess regional
cerebral blood flow in 10 men with concurrent cocaine and heroin dependence (DSM-III-R) under
controlled clinical research ward conditions during early (2nd or 3rd day), sustained (7th or 8th day) and
protracted (17th to 29th day) drug abstinence. These men also received 4 to 8 mg of sublingual
buprenorphine daily during the 10th through 29th day of the inpatient clinical research study. Imaging
began 10-15 minutes after injection of ~"Tc-HMPAO (20mCi) using an annular gamma camera
system. MRI was performed during hospitalization using a 1.5 Tesla system. SPECT and MRI were
merged and 5 transaxial slices centered at the level of the basal ganglia were selected for analysis.
Regions were defmed manually over abnormal and normal cortical areas as determined visually from the
first SPECT study. Activity ratios were derived for cortical regions relative to cerebellar activity and
were corrected for linearity with regional cerebral blood flow. The cortical regions were classified as
abnormal (activity ratio <.6). borderline (.6 - .72) and normal (>.72) based on the results of the first
SPECT study. In abnormal zones, regional cerebral blood flow increased 11.0 + 9.0% at 7 to 8 days
and 23.8 £ 9.4% at 17 to 29 days after treatment. The increase in cerebral blood flow was smaller in
borderline regions and was not significantly changed in normal zones. In conclusion, the perfusion
defects observed in chronic cocaine polydrug users are partially reversible with short-term abstinence
and buprenorphine treatment.

REFERENCE

Holman, B. L., Carvalho, P. A., Mendelson, J. H., Teoh, S. K., Nardin, R., Hallgring, E., Hebben, N.
and Johnson, K. A.: Brain perfusion is abnormal in cocaine-dependent polydrug users: A study using
Technetium-99m-HMPAQO and ASPECT. J. Nucl. Med. 32:1206-1210, 1991.
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CHARACTERISTICS OF SMOKED DRUG USE
AMONG CHRONIC COCAINE SMOKERS

D. A. GOrRELICK; D. P. TASHKIN; M. S. SIMMONS AND N. J. CARRIERO

Smoking the alkaloidal form (“crack,” rock”) is an increasingly popular route
of administration for cocaine, yet there is relatively little systematically
collected data on the characteristics of cocaine smoking or its relationship
with 2 other popular smoked drugs, tobacco and marijuana. We collected
such data by structured interview from a convenience sample of 228 chronic
cocaine smokers (>1 g/week for >9 months) recruited 2/88-9/90 from
cocaine addiction treatment programs (85%) and newspaper ads (15%) in
LA, CA. Subjects were part of a study on pulmonary effects of cocaine
smoking (Tashkin et al., 1992), so were excluded if they had a history of
lung disease, chestsurgery, occupational exposure to lung toxins, lifetime IV
drug use > 6 times, or smoked drug use > 20 times, except for tobacco
(17%), marijuana (18%), or both (61%). Mean age was 35 years (range 22-
60); 83% were black, 9.6% white, 6.1% Hispanic; 95.2% were men. The
mean age at first regular smoking was cigarettes -17.4 years, marijuana
(97% as joints) - 17.7 years, and cocaine - 31 years. Within the past year,
17% had also sniffed or snorted cocaine and 2% had taken it orally; none
had used it IV. 38% smoked their cocaine mixed with another drug, chiefly
marijuana (64%,), tobacco (21%), or both (11%). The commonest smoking
device was a glass pipe (used a mean of 88% of the time), lit with a butane
lighter (62% of the time). When a dipstick was used, the favorite lighting
fluids were 151 proof rum (73%) and rubbing alcohol (24%). Non-smokers
of tobacco and marijuana reported a shorter duration of cocaine smoking,
were more likely to use a glass pipe, less likely to smoke cocaine mixed with
other drugs, and had more education and less income than the other groups.
There were no other significant sociodemographic or cocaine use differences
among the groups.

REFERENCES
Tashkin, DP, et al. Am Rev Resp Dis. 145:92-100, 1992
AFFILIATIONS

NIDA/Addiction Research Center, Baltimore, MD 21224. Dept. of Medicine,
UCLA School of Medicine, L. A., CA 90024.

175



COGNITIVE FUNCTIONING OF PCP AND

COCAINE ABUSERS SEEKING TREATMENT
J. M. Hgss, L. Covi AND N. A. KREITER

Consecutively admitted white applicants for treatment of either
phencyclidine (PCP) (n=45) or cocaine dependence (n=72) were administered
a battery of psychological instruments as part of an initial screening on
their first visit to an outpatient treatment research facility. One-way
analyses of variance (PCP vs. cocaine) were performed both for all
subjects and for only those subjects who had used their problem drug in

the past 48 hours on the following measures: Shipley Institute of Living
Scale (SILS), Symptom Checklist-90 Revised (SCL-90-R), and selected
components of the Mini Mental State Examination (MMSE). There were no

differences between the drug groups in the analyses using all subjects.
However, when subjects who had used drugs in the previous 48 hours were
compared PCP subjects did significantly worse than cocaine subjects in
some cognitive areas of each measure. PCP subjects scored lower on the
Attention and Calculation item in the MMSE, the Abstraction score of the
SILS, and higher in the Obsessive-compulsive factor of the SCL-90-R which
includes several cognitive items. These items accounted for the
difference between the groups.

Two-way (drug X gender) analyses of variance using all subjects were also
performed on the above measures to evaluate the role of gender. A
significant interaction between gender and drug of choice was found on the
Paranoid Ideation scale of the SCL-90-R.

In general, PCP and cocaine applicants for treatment were significantly
more symptomatic an all subscales of the SCL-90-R than the non-patient
normal population and more closely resembled psychiatric outpatients.
These study results demonstrate several significant differences in
cognitive functions between cocaine and PCP abusers as an effect of the
use of drug in the previous 48 hours.
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TIME DISTORTION AS A PERSISTENT
SEQUELAE OF CHRONIC THC USE

P. WEBB; F. STRUVE; J. LEAVIIT; G. NORRIS; M. Fitz-GERALD; F.
NIXON AND J. STRAUMANIS

Acute exposure studies suggest that Ss given THC experience
time passing faster than it actually does causing them to
underproduce a specified time interval or overestimate the
duration of a stimulus. However, the effect of chronic THC
use on time estimation measured when Ss are not "high" is
unknown. Following 24 hours of abstinence, we measured time
production error in 28 daily THC wusers (>7 "joints"/week for
>3 years) and 32 controls with all Ss screened to exclude
present or past psychiatric or medical disease or non-THC
drug use. Ss estimated 2 minute intervals on 8 trials.
Trials 1-4 were without feedback. In trials 5-8 the S's
preceeding trial accuracy was given prior to each new trial.
For each trial the S's score was the difference (in seconds)
between the target interval and the S's produced interval.

A repeated measures ANOVA indicated that time production
accuracy significantly improved (p<.001) across trials.
Although THC wusers showed the greatest time underproduction,
the group main effect and groups X trials interaction were
not significant. Similarly, feedback significantly (p<.001)
increased time production accuracy. However, the condition
by group interaction was not significant suggesting that both
groups respond similarly to feedback. Because of large
intragroup and intertrial variability we averaged each S's
scores across no feedback and feedback trials. A trend
(p=.07) for THC users to show greater time underproduction on
non-feedback trials was found. During feedback trials, THC
Ss showed significantly greater (p=.01) time underproduction
as compared with controls. Feedback appears to reduce
intersubject variability and allow THC effects to be
detected. We examined feedback produced increase in time
production accuracy by comparing each S's average score on
no-feedback and feedback trials. Ultra 1long duration THC
users (>15 years daily use) are less able to improve
performance with feedback than moderate duration THC users
(3-7 years daily use) or controls. Only 44% of ultra long
duration THC users are able to focus in to a average feedback
trial score within 10 seconds of the target interval but
71.8% of the controls and 70% of moderation duration THC
users are able to do so. Chronic THC use may be associated
with persistent time underproduction errors, especially among
very long duration users.

AFFILIATION: LSU Medical Center, Dept. Psychiatry,
Shreveport, LA, Supported by NIDA Grant DA-06643
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ALTERED QUANTITATIVE EEG
TOPOGRAPHY AS SEQUELAE OF CHRONIC
THC EXPOSURE: A REPLICATION USING
SCREENED NORMAL SS

F. STRUVE; J. STRAUMANIS; G. PATRICK; G. NORRIS; F. NIXON; M.
FiT1z-GERALD; J. MANNO; J. LEAVITT AND P. WEBB

In two pilot studies wusing psychiatric inpatients with no
access to THC, prior daily THC use (>1 year) was

associated with distinct topographic quantitative EEG
features. As contrasted with both normal and patient
non-user controls THC wusers showed significant elevations
of (1) Absolute Power, (2) Relative Power, and (3)
Interhemispheric Coherence of Alpha over frontal cortex
("HYPERFRONTALITY OF ALPHA"), (4) significant generalized
voltage increases for all frequencies ("GENERALIZED POWER
ENHANCEMENT") , (5) significant decreases in Relative Power
of Beta and Delta, and (6) Significant elevations of
Frontal Interhemispheric Coherence of Delta. Because
psychiatric diagnoses and psychotropic medication were
uncontrolled, we attempted to replicate the findings using
normal subjects.

Using identical quantitative EEG methods, 18 daily THC
users were contrasted with 35 non-user controls. All Ss
were screened by direct examination and 8 weeks of
twice/week urine drug testing and were free of medical
disease, past disease or injury with possible CNS

seguelae, DSM III-R Axis I Psychiatric Dx, any past
psychiatric treatment, all prescription medication, and
any recent non-THC drug use (Tobacco and social alcohol
excepted). All EEGs were recorded and quantified blind to
S's group identity. Findings 1 to 3 regarding increased
frontal Alpha received robust confirmation (p<.001, all
comparisons) . Findings 4-5 regarding generalized power
enhancement and decreased Relative Power of Beta and Delta
were also strongly confirmed (p<.05 to p<.001, all

comparisons) . Both Delta and Theta coherence (finding 6)
were significantly elevated over frontal areas for THC
users (p<.001 to p<.008, all comparisons). In addition

the replication study using normals led to new findings.
Daily THC use was associated with significant decreases of
mean Alpha frequency at all electrode locations,
significant increases in mean Theta frequency at all
electrode locations, and significant increases in Delta
mean frequency at all central, parietal and occipital
locations.

AFFILIATION: LSU Medical Center, Dept. of Psychiatry,
Shreveport, LA, Supported by NIDA Grant DA-06643
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PERFORMANCE OF CHRONIC DAILY
MARIJUANA USERS ON
NEUROPSYCHOLOGICAL TESTS

J. LEAVITT; P. WEBB; G. NoRRIs; F. STRUVE;J. STRAUMANIS; M.
Fi1z-GERALD; F. NIXON; G. PATRICK AND J. MANNO

We report preliminary findings regarding the
neuropsychological performance of long term THC users

(N = 11, mean use = 19.5 years), short term THC users

(N = 14, mean use = 4.9 years) and nonusers (N = 39).
Subjects were normals screened with medical, psychiatric,
clinical EEG, and 8 weeks of twice weekly drug screens.
Psychological tests included reaction time (Sternberg's
procedure), divided attention (PASAT), learning/memory
(WMS-R, CVLT), and "higher mental abilities" (WAIS-R,
CLAT, Category, WCST) as well as several other tests.
Age/education effects were addressed using a multiple
regression procedure that removed "expected values"
(computed using only age and education) from all outcome
variables. Only the nonuser group was used to estimate
the appropriate weights and these were jackknifed.
Outcomes were then submitted to conventional multivariate
analyses followed by univariate procedures when
appropriate. Results suggested an association between
duration of THC use and lowered test performance. Long
term users performed more poorly than short term users and
controls on several tasks including reaction time

(p < .0.01), verbal learning and recall (p < 0.01), and
complex logical/nonlogical reasoning tasks (p < 0.01). A
tentative interpretation suggests that long term THC use
may impair an individual's ability to respond adaptively
to novel, complex tasks.

AFFILIATION: Psychology Service, Overton Brooks VA
Medical Center and Department of Psychiatry, LSU Medical
Center, Shreveport, LA, Supported by NIDA Grant DA-06643
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BRAIN STEM AUDITORY EVOKED
RESPONSE (BAER) IN POLYDRUG ABUSE
SUBJECTS AND NON-POLYDRUG ABUSE
COMPARISON GROUPS

G. PATRICK, F. STRUVE AND J. STRAUMANIS

We compared BAER data from PSYCHIATRIC POLYDRUG USERS (n=19) with
PSYCHIATRIC THC USERS (N=10), PSYCHIATRIC NON-USERS (n=22),
SCREENED NORMAL THC USERS (N=25), SCREENED NORMAL NON-USER
CONTROLS (n=17). UNSCREENDED NORMAL NON-USER CONTROLS
(n=18), and ULTRA LONG TERM (>15 year use) THC USERS (n=21). Ss had no
history of hearing impairment. Inpatient psychiatric Ss were primarily non-psychotic
with minimal exposure to psychotropic medication. THC use was daily in THC user
groups. BAERs were obtained with conventional recording methods. Using Mann-
Whitney U Tests, Polydrug Ss, when compared with other groups, had significantly
increased latencies for waves I, II, III and V as compared with screened and
unscreened normal Ss, screened normal THC users, and normal ultra long term THC
users. There were no significant latency differences between polydrug Ss and
psychiatric THC users. When compared with psychiatric non-users, polydrug Ss
show increased latency on waves I and II but not on waves III and V. This suggests
that patient status rather than polydrug use is the discriminating factor. Since the
largest intergroup differences involved wave I latencies, we did an ANOVA with
wave | as a covariate. All between group latency differences were lost for waves II,
III, and V when adjusted for wave I latency, suggesting that those differences were
epiphenomena explainable by latency differences of wave I. Analyses of interpeak
latency intervals supported the results of covariate analyses. Significant intergroup
differences in BAER peak amplitudes or amplitude ratios were very infrequent.

In studying drug effects on BAERs comparison groups should have an absence of the
drug studied but the presence of variables comorbid with drug use, Had we only
compared polydrug Ss with normals, we would have falsely concluded that polydrug
abuse was associated with prolonged BAER latencies. Secondly, in studies focusing
on later BAER waves the modifying effects of earlier wave prolongations are not
considered. Since BAER waves follow one another, it is plausible that Wave 1
latency delays would propagate down the line causing a forced delay in wave V.
Thus wave V delay would not be due to disruption of wave V generation but would
reflect processes responsible for the original delay at wave I.

AFFILIATION:
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NICOTINE DEPENDENCE IN A POPULATION-

BASED SAMPLE

K. L. HALg; J. R. HUGHES; A. H. OLIVETO; J. E. HELZER; S. T. HIGGINS;
W. K. BICKEL AND L. B. COTTLER

As one of the DSM-IV field trial sites, we completed a random-digit-dial telephone
survey of 201 residents of the greater Burlington, VT area. Women were over
represented in the sample (62%) therefore, the following results were analyzed
according to gender. One year prevalence rates among current tobacco users (n = 46)
using DSM-III-R criteria for drug dependence were 24% (M = 24%, F = 25%) for
severe dependence (7-9 criteria), 26% (M = 24%, F = 29%) for moderate dependence
(5-6 criteria), 30% (M = 43%. F = 17%) for mild dependence (3-4 criteria), and 18%
M = 10%, F = 25%) for no dependence (0-2 criteria). The most common criteria
endorsed were persistent desire to quit/unsuccessful attempts to control use 93% (M =
95%, F = 92%) and any withdrawal when stop or cut down 74% (M = 75%, F =
71%). Only 18% of males and 21% of females met Fagerstrom criteria for nicotine
dependence. Our results should be considered estimates because how to apply DSM-
III-R criteria to nicotine use is still unclear and because our sample size is small.
Supported by grants MH-47200, RSDA DA-00109 (Dr. Hughes) and training grant
DA-07242 (Ms. Hale and Dr. Oliveto).
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METHODS FOR THE ANALYSIS OF URINE
TOXICOLOGY RESULTS IN THE PRESENCE
OF MISSING DATA

K. L. DELUCCHI

Results of urinalysis toxicology screens (UA) are one of the major outcome measures in
research into substance abuse treatment. An important, frequent, and unresolved
problem among researchers in the field is deciding how to analyze and report outcome
data when some of the UA results are missing. For the most common situation-
comparing the proportions of positive UA results in a 2-group, randomized design in
the presence of missing UA data-three standard approaches are available. First, use
only the remaining data. This is a conservative method that lacks power and does not
allow generalization to the original population. Second, assume the missing data
would have produced a positive result for use (i.e., “missing=dirty”). Though common,
the effects of this assumption vary with the patterns of missing data and the underlying
assumption is not true in all cases. Third, assume the data is missing at random and
use standard statistical imputation. This assumption is also not valid, and most of
those techniques are not applicable to the type of data found in this case. A fourth,
proposed solution, is based on the concept of “modeling our ignorance” by examining
all possible outcomes, given a known number of missing results with a bivariate
outcome, and then describing the distribution of those results. Given, for example, a
non-significant difference from the available data with 2 missing subjects in one group
and 3 in the other, a total of 12 additional 2 x 2 contingency tables are possible. If only
1 of those configurations produce a significant difference, one could argue it is unlikely
that a Type Il error was committed. To ignore the missing data and to assume that
“missing=dirty” are just the two extreme cases of this approach. This method fills in
the variety of possible outcomes in between. Researchers could report the distribution
of all-possible p-values, group differences, and measures of variance to provide a
context for reaching conclusions about the observed data. This procedure can be
adapted to the one-group, two-time-point case directly. Extensions to cases with more
than bivariate outcomes and more complex designs are briefly discussed.
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INTERPRETATION OF URINE SURVELLIANCE
DATA IN METHADONE PATIENTS

R. WANG; E.SASSE; D. TIUSECO AND D. LABHART

For Patients on the methadone maintenance program, it is required by the
FDA to have randomized urine surveillance under supervision. This is
also good for the quality of care in that intake of licit and illicit
drugs by the methadone patients are closely monitored and evaluated. In
the last seven years, we have noted a continuous increase in the presence
of cocaine and benzodiazepine in the urine. One of us (RW) reported to
CPDD in 1988 and 1991 how to manage such situations. In this report, we
present another commonly encountered issue: that is, the meaning of
negative methadone in the urine screening of methadone patients. We
found out about 20% of our methadone patients had one or more episodes of
negative methadone in their urine. Among the six patients who had more
than three negative methadones in their urine in a two year period, we
hospitalized two patients, one with 28 and one with 15 negative
methadones. Patients were given the usual dose of methadone (40mg daily)
at 8 AM in front of a nurse and urine was collected every time in
separate containers from 12 midnight to 12 noon. The order of the
samples was rearranged in order to establish unbiased information to the
laboratory technician. Urines were screened by EMIT DAU which detects
concentrations of methadone in the urine greater than 300 ng/ml. Below
that cut off value, the urine was considered negative methadone. It was
found that both patients had more than adequate amount of methadone in
their urine in the multiple samples taken for two consecutive mornings
in the hospital. On the other hand, such patients received the methadone
daily in front of the pharmacist who carefully observed the patients.
Urine drops were carried out in strict direct observation. It is
concluded that negative methadone in the urine does not necessarily mean
the patient did not take the methadone because the patient swallowed
down the dose. Therefore, such patients should be excussed. We have
since then doing quantitative determination of patient's urine for
methadone of lower than 300 ng/ml by gas chromatography and CC mass
spectrometer report the actual amount of methadone in the urine. Those
with methadone in the urine between 100 and 300 ng/ml will be assessed
by the clinical staff and those with 100 ng/ml or below will be consider
unequivocally negative methadone wurine.

We also noticed some of the patients on methadone maintenance are also
taking diuretics. Such patients will have frequent urination at night.
Similarly, diabetic patients not well controlled with insulin or oral
hypoglycemic agents also have frequent nocturia resulting in dilute urine
samples in the morning when such patients drop their urine samples in the
clinic the following mornings. Such dilute urine may have lower amount
of methadone (below 300 ng/ml). Also methadone patients receiving
diphenhydramine (Dilantin) may have lower amount of methadone in the

morning urine samples due to rapid methabolism of methadone. Affiliation:
Zablocki VA Med. Ctr., Med. Col. of Wisconsin, Milwaukee, WI
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ETIOLOGICAL CUES TO DUAL DIAGNOSIS:
A REPORT FROM AN ONGOING

EVALUATION RESEARCH PROJECT

M. RaHAV; E.G. TAX; J. RIvErRA; R. RasSkIN; E. L. Sturz; E. L.
STRUENING; B. G. LINK AND B. PEPPER

Despite high prevalence of the comorbidity of psychiatric and substance abuse
disorders there is little known about its etiology. As part of a five year longitudinal
study of homeless mentally ill chemical abuser (MICA) men, data were collected on
296 MICA clients aiming at identifying psycho-social characteristics in their
background that may help to explain how and why the MICA syndrome develops.

The first part of this paper reports on socio-demographic and clinical characteristics
of the 296 MICA men. Their mean age was 32; 60.7% were black and 24.8%
Hispanic; 73% never married; 45% had 10 year of education or less; 90% did not
have a driver’s license and 98% did not have a car; 55.7% were diagnosed as
schizophrenic and 21.6% as depressive disorder. The majority had current and/or past
history of suicide ideation and/or attempts, delusions, hallucinations and depression.
Crack was the main substance of abuse followed by alcohol and cocaine. 60.9% of
the MICA clients’ fathers had alcohol and/or drug and/or psychiatric problems
themselves, and so had 38.6% of the clients’ mothers and 57.1% of their brothers.
The majority of clients were abused emotionally and/or physically in the past. For
28.7% of the clients parents had never been married. Of those parents who were
married, 57.9% got divorced.

The second part of the paper describes a questionnaire, the Personal History Form
(PHF) that was developed in order to identify family and early age background
characteristics of MICA clients, using 5 different scales. Factor analyzing these
scales yielded the following results: a) Feeling about Father scale with internal
consistency reliability of .85; b) Feeling about Mother scale with reliability of .90; c)
Relationship with Father scale, three factor solution: “Good Father,” “Bad Father,”
and “Drug and Alcohol” with .72, .80 and .60 reliabilities respectively; d)
Relationship with Mother scale, three factor solution: “Good Mother,” “Addictive
Mother,” and “Bad Mother” with .83, .67 and .74 reliabilities, respectively; e)
Relationship in Client’s Family scale, two factor solution: “Positive Relationship” and
“Negative Relationship” with .85 and .71 reliabilities.

The paper tentatively concludes that MICA clients have experienced grave socio-
economic, psychological, and family deprivations. These deprivations may be risk
factors, etiologically related to the MICA syndrome. The PHF may be a valid and
reliable measure to tap some of these deprivations.
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PREDICTING HIGH RISK SEXUAL BE-
HAVIORS IN THE GENERAL POPULATION

A. M. SHILLINGTON AND L. B. COTTLER

In a previous report of the St. Louis Epidemiologic Catchment Area (ECA) study, a study of
psychiatric disorders among the general population (Cottler, Helzer and Tipp, 1990) a strong
association was found between lifetime substance use patterns and lifetime high risk sexual
behaviors (St. Louis was the only site which asked about sexual behaviors). However, the data in
that report were not controlled for risk factors other than gender. The new analyses presented here
control for race, age, gender and the use of other substances, among the ECA sample of 18-44
year olds which was 45% black and 40% male.

High risk sexual behaviors include marital infidelity, 8% (having sex outside of marriage with 3+
different people), promiscuity, 13% (having 10+ different sexual partners in one year),
prostitution, 5% (being paid for sex), homosexuality, 3% (having engaged in a homosexual act
since age 18), and any of these high risk sexual behavior (AHRSB), 22%.

Each of the high risk behaviors was predicted with age, race, gender and substance use as
independent variables, using conditional logistic regression. The substances included as
independent variables in each model include heavy alcohol use (29%). lifetime marijuana use
(35%), stimulant use (13%). sedative use (6%), tranquilizer use (5%). cocaine use (6%), opiate
use (4%), and pcp use (5%).

We hypothesized that persons who were heavy users of alcohol or who have been users of illicit
drugs would be more likely to be involved in high risk sexual behaviors compared to non-users.
All substance use variables used in the analyses were found to be significantly related to each high
risk behavior in the bivariate analyses at p<.05. Therefore, every substance was included in the
multivariate analyses.

The model predicting AHRSB found males were more than three times as likely than females to
be involved in high risk behaviors. Older age and being Black was also associated with high risk
behaviors. Heavy alcohol use, marijuana use, and tranquilizer use were all associated with high
risk behaviors. Cocaine use most strongly predicted involvement in high risk sexual behaviors,
with users being over four times as likely compared to nonusers even after controlling for all other
effects.

For the first time, data are available which allow for an association to be determined between
substance use and high risk behaviors, controlling for other variables among the general
population. These data are particularly useful because they do not only consider persons who
have been in treatment but include persons randomly selected from the general population.
Further follow-up of these subjects will help us understand the continuing associalions.

AFFILIATION
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PATTERNS OF DRUG ABUSE IN
DETOXIFICATION PATIENTS

M. 1. FINGERHOOD, J. T. SULLIVAN AND D. R. JASINSKU

The study of patterns of drug abuse in patients can
identify new trends in drug abuse, provide indirect data
on abuse liability and assist in prevention and
treatment. Between November, 1990 and May, 1991, 860
consecutive patients admitted to the chemical Dependency
Unit at Francis Scott Key Medical center were entered

into a database. The patients were predominantly male
(62%) and black (76%). Other than nicotine, the most
frequently abused drugs by self-report were cocaine
(74%), heroin (68%), alcohol (66%), marijuana (38%) and
benzodiazepines (27%) . Patterns of abuse were similar
between the sexes, except that alcohol abuse was more
common among men than women (74% vs 53%, p<.001).

Cocaine and heroin use was, more frequent among blacks
than whites (80% wvs 55%, p<.001 and 75% vs 46%, p<.001,

respectively) . Whites were more likely than blacks to
abuse benzocliazepines (38% vs 24%, p<.001). Age at
presentation for treatment by drug revealed that
alcoholics were older. Methadone maintenance patients

comprised 23% of the population and had significantly
higher rates of abuse of all drug categories, especially
benzodiazepines (mostly alprazolam), 62% vs 17%, p<.001.
The results reveal that there are significant differences
in drug abuse when patients are stratified in groups.

AFFILIATION
Department of Medicine (MIF, JTS, DRJ)
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RELATIONSHIP BETWEEN METHADONE
TREATMENT AND ARREST PATTERNS OF
ADDICTS OVER TIME

S. B. GREBERMAN AND J. C. BALL

INTRODUCTION

In this study, the influence of methadone maintenance treatment on arrest
patterns of heroin addicts was investigated. Data sources were official
police records and the Addiction Severity Index. A total of 1002 arrests
of 144 male methadone maintenance patients in Baltimore were analyzed. A
time series regression model was developed revealing the effects of arrest
patterns prior to entry into methadone treatment along with methadone
treatment patterns themselves on arrest patterns during treatment.

RESULTS

For men addicted at least 10 years, a decrease in arrests following the
initiation of methadone therapy has been identified for individuals
remaining in treatment for at least 2 years. A similar decrease in
arrests does not appear in patients who drop out of treatment.

Arrests before treatment produce a statistically significant decrease in
future arrests in most of these men. The group that shows a statistically
significant increase in future arrests as a result of past arrests is
patients having >1 year of methadone treatment in 1985 who were not
previously incarcerated. R° for the entire time series model achieves
statistical significance for all groups of patients addicted at least 10
years before treatment.

A subsample of 13 patients addicted <10 years was analyzed separately.
The effect of methadone treatment on arrests during treatment is to

produce an immediate decrease in arrests during the first year. This
decrease continues through the second year of treatment; the pattern
reverses in the third year as methadone treatment begins to decrease. The

R is statistically significant; however, the results cannot be considered
conclusive for this subsample because of the small sample size.

CONCLUSIONS

In heroin addicts addicted at least 10 years, a decrease in arrests occurs
in either the first or second year of methadone treatment; this decrease
disappears, becoming an increase in the subsequent time periods when
treatment begins to decrease. Arrest patterns developed during the decade
preceding entry into a methadone treatment program have a powerful
influence on arrest patterns while in treatment. This means that any
effect of methadone therapy can be overshadowed by the arrest history of
the individual. These results suggest that initiating treatment earlier
in an addiction career may result in a different response to therapy.

Analysis of a subsample of individuals addicted <10 years before entering
treatment reveals a more rapid decrease in arrests in these individuals.
These results are limited by the size of the subsample; however, the
results do indicate an area for continuing research into addiction and
criminal <careers 1in methadone maintenance patients and in addicts
receiving other types of treatment.

NIDA Addiction Research Center, P.O. Box 5180, Baltimore, MD 21224
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STREET LEVEL CRACK DEALING AS
INFORMAL SECTOR ACTIVITY: AN
ETHNOGRAPHIC STUDY OF NEW YORK
CiTY CRACK DEALERS

A. MANWAR AND B. D. JOHNSON

Like all commodities, drugs (including crack, the dominant drug at present) are
commodities that are produced, processed, packaged, distributed, and used by consumers.
Crack and cocaine go through a long process of production, organization, distribution, and
exchange markets. The organizational structure and operational activities of street-level
crack dealers display features of an urban informal sector, but with important differences.
The national economy may be divided into three broad sectors. The formal sector includes
all industrial, service, and agricultural enterprises. The informal sector consists of small-
scale legal and illegal enterprises operating outside state regulations and taxation. The
criminal sector includes illegal operations outside and against the laws and regulations of
the state. Street-level drug distribution displays the following features of the informal
sector: ease of entry; reliance on indigenous resources; family or individual ownership;
a small scale of operation; labor-intensive and adapted technology; skills acquired outside
the formal school system; unregulated competitive market; and small capital required for
starting an operation. Street-level crack dealing differs from the informal sector in two
major ways: Fist, almost all dealers are also abusers. Second, their drug dependence
makes them casualties (economic and physical) rather than successful entrepreneurs in the
informal sector. While they have a high cash flow and income, they rarely accumulate
any capital or move into the formal sector.

Street crack dealers are also structurally constrained by their socio- economic
environment. Two main constraints are their household and labor market. Most street
dealers come from poor, public-assistance-dependent, and drug abusing households.
Parents rarely provide necessary financial, cultural, and emotional support to their
children. Children are often placed with relatives, fictive kin, or in foster care. Before
learning any employable skills, children drop-out of schools. They engage in petty crime,
and become entangled in the web of the criminal justice system. Not acquiring necessary
skills to be employed in the formal sector, youths from these dysfunctional households
view street-level drug distribution as a money-making opportunity. Their street knowledge
is useful and employable in this sector. They are also locked into dealing by reasoning
that other alternatives are not available and a descent life is not possible. Their rationality
lies outside the logic of standard economics, and is meaningful only within their
immediate social context. Thus they calculate flow of cash as “profit,” and underestimate
“risks” of addiction, HIV infection, physical injury and death. From their vantage point,
they are making the best use of the limited resources and opportunities available to them.

AFFILIATION

National Development and Research Institute, Inc.